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Gentlemen, 

I have the honor to submit herewith a Report, giving the 
results of my investigations on Mt. Hamilton, during the months of 
August, September and Octol^er, 1879, >vith reference to the atmospheric 
and other conditions of the locality, which affect its adaptation for astro- 
nomical observations, and its fitness for the permanent location of the 
Lick Observatory; to which I have annexed the principal astronomical 
observations made during my stay on Mt. Hamilton. 

Ver}'^ respectfully, 

S. W. BURNHAM. 



To Messrs. Richard S. Fix>yd, 
I* William Sherman, 

EnwrN B. Mastick, 
Charles M. Plum, 
George Schonewald. 
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REPORT. 



In accordance with an arrangement made with the trustees of the James 
Lick bequest to make a series of astronomical observations for the purpose 
of determining the atmospheric conditions of that location, wath reference to 
its adaptation for the pro])osed Lick Observatory (originally suggested by 
Prof. Edward S. Ilolden, in 1874, and subsequently approved by Prof. Simon 
Newcomb, in 1879), I l^ft Chicago on August 10, 1879, arrived in San 
Francisco on the evening of August 16, and left for Mt. Hamilton the next 
morning in company with Capt. Richard S. Floyd, President of the Trustees. 
The summit was reached during the afternoon of the same day. The 
telescope, which was already on the ground, was hurnedly unj)acked, tem- 
porarily set up in the ol)servatory, and used that night. 

SITUATION OF MT. HAMILTON. 

The city of San Jose, the nearest point of railroad connection from Mt. 
Hamilton, is 50 miles south of San Francisco. Mt. Hamilton, l)y the high- 
way, is 26 miles from San Jose, nearly east, and is reached by a good road 
constructed two or three yeai-s since l)y the county of Santa Clara. In order 
to keep the grade within the limit of six feet in one hundred, the last por- 
tion of the road is carried up the ridges of the mountain by a circuitous 
route. The distance between the observatory and San Jose, in an air-line, is 
only 13 miles. 

The approximate geographical of the Observatorj' Peak is : 

Longitude, 121° 36' 40" W. 

Latitude, 37° 21' 3" N. 

The elevation of this j>oint is 4,250 feet above the level of the sea. 
The north peak, which is about three-fourths of a mile distant, is 140 t^et 
higher. The ndge l)etween is cx) feet, along which is a gOi)d trail connect- 
ing the two peaks. The sides of the mountain, in most directions, are very 
steep, and form an acute angle at the summit. The view from the j)eaks is 
unobstructed in every direction, there being no higher ground within a 
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radius of too miles. In this connection the report of Messrs. Herrmann Bros., 
the engineers who surveyed the road, mil be of interest : 

"The scope of the horizon from Mt. Hamilton takes in more ground, 
according to Prof. Whitney's judgment, than almost any similar peak in the 
United States, there being no obstruction to the view from any quarter. It 
is remarkably free from fogs and clouds, as we had ample occasion to observe 
during our last winter's stay on the mountain when locating the road. The 
bearings of the most notable objects are as follows, the distances l)eing taken, 
when out of our county, from our most reliable maps : 

Mt. Loina Prieta, - - - S. 35° 5' W., 19^ miles. 

Mt. Thayer, - - - - S. 51° 18' W., 193^ 

Mt. Poucher, - - - - S. 38° 35' W., 6 

oJ Blj/ck Mountain, - - - S. 87^^ W., 27)^ 

' Mt. Tamalpais, - - - N. 51° 20' W., 66 

Mission Peak, - - - - N. 47° 55' W., 16 

Mt. Story, N. 25° 45' W., loj^ 

Mt. Diablo, N. 21° 45' W., 39^^ 

Mt. SaiUana, - - - - S. 37° E., 35 

Murphy^ Peak, - - - S. 6° 5' W., 15 

" None of these points reach the altitude of Mt. Hamilton. Of those 
within a radius of 20 miles the Loma Prieta reaches 3,800 feet; Thayer 
3,550, and Block Mt. 2,800. All the rest are between 1,500 and 2,500 
feet. Of the further peaks Mt. Diablo is 3,856. 

"The formation of Mt. Hamilton, as of all the near surrounding ridges, is 
of trap rock. The high points, not worn down by the atmosphere and the 
action of the rain, are, therefore, very hard as soon as the up])er crust is 
removed. In building the road we struck this hard rock at six or seven 
points on and near the cone, with a good prospect of finding it continuous 
and getting harder in the same pro})ortion in going deeper. It has bi'oken 
through the older formations at several points, near the base of the moun- 
tain, where it shows the same character, only intensified. At the top it 
appears as a greenstone porphyr, with small larkspur veins, exceedingly hard, 
without any defined* strata, but in large boulders worn smooth, and gener- 
ally flat on one side, and cemented together ])y other material less hard and 
easier to work. At a great many places the metamorphic slate, uplifted by 
the later upheavals, shows in considerable bodies, one of them being on the 
south side of the Observatory Peak, and nearly opposite one of the hardest 
points of porphyr." 

At sunset the Pacific Ocean is seen over the sunmiit of the coast range 
at various points ; and occasionally a snow-covered mountain was seen in a 
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northerly direction, supposed to be Lasson Butte, the distance of which is 
about 175 miles. The great range of the Sierra Nevada, about 130 miles 
distant, came out sharp and distinct at sunrise. There were many very dis- 
tant peaks in the east and southeast which could not be conveniently iden- 
tified. As an illustration of the transparency of the atmosphere, I may 
mention a fact communicated to me by Prof. Davidson, of the U. S. Coast 
Survey. He was at work in the Sierra Nevada, at an altitude of over 10,000 
feet, and was aV)le to see with the naked eye the five-inch mirror of a helio- 
trope 175 miles distant. 

INSTRUMENTS. 

The six-inch refractor, by Alvan Clark & Sons, which I have used in 
nearly all my astronomical work, was taken to California for this purpose. 
It is equatorially mounted with circles and driving-clock. The eye pieces 
give powers up to 400. It is hardly necessary to say, in view of the large 
nimiber of difficult stars discovered with this instrument in the last six or 
eight years, that it is first class in optical perfection, ayd fully up to the high 
standard found in the object glasses furnished by these manufacturers. 

A set of meteorological instruments for temperature and humidity were 
furnished from the San Francisco office of the United States Signal Service, 
by direction of the Secretaiy of War. Two barometers, one a large aneroid 
by Negretti & Zambra, graduated to hundredths of inches, belonging to my- 
self, and the other a standard n.ercury by Roach, of San Francisco, the 
property of Capt. Floyd, were used for ascertaining the atmospheric pressure. 
An anemometer, of great delicacy of movement, for showing the velocity of 
the wind during short intervals, was used when it seemed desirable to do so. 

The observatoiy, prepared and put in place some time previously, al- 
though only intended for temporary use, is worthy of special mention, as it 
combines some novel features in its construction which might well be 
adopted in permanent structures of moderate size. The dome, 12 feet in 
diameter, is spherical, the skeleton frame being made of ^-inch gas pipe, 
screwed to the bed of the dome and firmly fastened together at the center 
above, with an opening 2 feet in width for using the telescope. The whole, 
with the exception of the shutter, is covered with heavy canvas, made water- 
proof by two or three coats of paint. This covering was made of the right 
size and shape, and then lifted bodily on to its place. When lashed at the 
bottom and to the sides of the shutter, it made as complete and perfect a 
protection for the instrument, and was as convenient to handle, as could l)e 
desii'ed. The opening is covered by a canviis flap. For the first month or 
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more the shutter was not closed at all, day or nif2:ht, and during the whole 

visit perhaps not more than half a dozen times. The dome moves upon 1 2 

iron balls, about 4 inches in diameter, in a cast-u*on track on the walls of the 

building, with a corresponding groove in the castings attached to the lower 

side of the frame of the dome. The walls or sides of the building, 6 feet 

high, were made in 16 panels in order to be readily transported, and these 

plane surfaces were bolted together and to the circidar track above. The 

dome was easily turned by reaching up and taking hold of it with the hand. 

The pier for the telescope was made of brick, commencing a few inches below 

the surface of the ground, and surmoimted by a l)l()ck of granite weighing 

about 150 pounds, to which the lower plate of the stand of the instrument 

was firmly l)olted. This made as sul)stantial a sup})ort as would be required 

for any purpose. The observatory walls were made secure l)y wire ropes, 

strongly anchored in the ground, and remained undisturbed during the 

whole time. 

THE WEATFIEK. 

I remained on Mt. Hamilton from August 17 to October 16 inclusive, 
and in that time was in the observatory every clear night, except September 
21, 22 and 23, when I was absent at San Francisco. During the firat 37 
nights the seeing was first class on all occasions, with the following excep- 
tions: August 21 and 26, the fog from the valley below reached the summit 
of the mountain and remained all night. On the 27th the fog lasted until 
al)Out 10 p. M., and after that time it was clear, but only with what I have 
willed medium steadiness; and the night of Septi^mlxn' 6, though clear, was 
of al)out the same character. As the secung was first class for the 14 nights 
immediately preceding the 3 days I was al)sent, it is fair to presume the 
same conditions continued. We have then for the first 37 nights, 2 which 
were foggy, and 2 with only a fair quality of seeing, the others Ixnng strictly 
first class. 

As the time for the commencement of the annual rains approached, a 
change was a]>parent in both days and nights, and occasionally there would 
be a cloudy night. The first rain-fall of the season occurred on the aftenioon 
and night of Octol)er 6, and there was some rain on 4 days subse(]uently, but 
the whole amount was light. The kind of wi^atlier for astronomical pur- 
poses, during the whole ])eriod of 60 days, August 1 7 to October 16 inclusive, 
is briefly as follows : 

First class nights, 42 

Medium nights, 7 

Cloudy and foggy nights, 11 
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In the first I have included the three clear nights referred to when the 
instrument was not used. There was not in the whole time a single poor 
night when it was clear. On only one occasion was there what would be 
called, in eastern observatories, bad seeing, and that lasted for perhaps an 
hour. It had l)een cloudy during the day, clearing up soon after sunset. 
For a little while after that the air was as unsteady as I have ever seen it 
anywhere; but it began to improve shortly, and later in the evening the 
definition was perfect. 

By first class seeing I mean such a night as will allow of the use of the 
highest powers to advantage, giving sharp, well-defined images, and when 
the closest and most difficult double stars within the grasp of the instrument 
can be satisfactorily measured. Ordinarily on such a night an elongation 
of o."4 in stars down to the 8th or 9th magnitude would be detected 
independently with my instrument; and substantially all the stai-s in 
Struve's great catalogue, as well as those of the Hei'schels, would be ea^^ily 
picked up. A medium night is one when the seeing is of such a character 
that only moderate powers, say up to 2CX), can be profitably used, and when 
the severest tests would not be attempted. With a 6-inch aperture, measures 
then would not be satisfactory of stars having a distance of much less than 
2". In ordinary situations the clear nights would be divisible into at least 
four classes, which might be described as very good^ good or inedhun^ poor^ and 
vet^ poor. While there might be some difference in the nights on Mt. Ham- 
ilton I have described as iirst ehss, the difference seemed to be not sufficient 
to place any of them in a lower grade. The conditions were generally very 
permanent for the entii*e night, and this is not often the case in eastern locali- 
ties where I have used a telescope. It may grow better, and may get worse, 
but rarely continues the same the whole night. On many nights, at Mt. 
Hamilton, I remained at the instrument until daylight, and so had abundant 
opportunities to observe this important fact. 

WIND. 

The prevailing wind at this season of the year is from the northwest, 
and only rarely it shifted to any other quarter. I had been led to expect much 
more disturbance from the force of the wind than was expeiienced during my 
visit. Many of the nights were j)erfectly calm and still, and at other times 
only a gentle breeze, such as might be expected in many much less exposed 
situations. Some of the time, however, a strong wind was blowing steadily, 
which, on perhaps one or two occasions when it was clear, reached a velocity 
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of 30 miles an hour. These conditious did not seem to affect the quality of 
the seeing, and did not interfere with the use of the micrometer when the 
opening of the dome was turned in the opposite direction. As already 
stated, the ghutter, which extended from the zenith to the horizon, was left 
open all the time, and no anxiety wasr felt for the safety of the building. 
The only precaution taken was to leave the opening away from the noi^th- 
west. It is proper to remark that a spherical dome offers great advantages 
in a locality like this. Iii the first place, it is impossible, whatever the vio- 
lence of the \vind may be, to blow it off. The greater the force of the wind, 
the more firmly is the dome pressed down on the walls ; and secondly, the 
effect of the wind in shaking the instrument seems to l)e less when the open- 
ing is turned in some other direction, than in other forms of construction. 
There is, perhaps, no doubt that at some seasons of the year much severer 
^vinds are experienced, but some considerable portion of the time these 
winds would ])e accompanied l)y weather unfavorable for astronomical obser- 
vations, and hence to that extent would not interfere with the use of the 
telescope. 

HUMIDITY. 

One of the most remarkable and interesting conditions observed is the 
drjmess of the atmosphere. The average difference between the wet and dry 
bulb thermometers, for the first ftye weeks, was i8°.4, giving, by Blanford's 
tables, calculated for a mean barometer 25.8 inches, a relative humiditj' of 
about .27. During the last month, when clouds and fogs were more frequent, 
the mean difference fell to about 8°, giving an average humidity of about .61. 
The highest difference recorded was 30°, and a good many days it exceeded 
25°. The lowest relative humidity was .06. I am inclined to attribute 
largely the remarkable steadiness of the air for astronomical purposes to this 
absence of moisture. I find, on examining the meteorological record, that in 
every instance when the seeing was noted as only medium, there was an 
unusual amount of moisture in the air, the difference in the thermometer 
readings being only 6° or 8°, or less. Every night was first class when this 
difference reached 15° and upward. It would seem that the hygrometer in 
this locality is the most important, if not the only, meteorological instrument 
worth consulting for testing in advance the condition of the air for tele- 
scopic purposes. How far this may be applicable to other localities, where the 
difference never exceeds a few degrees, I am unable to say; but certain it is 
that observations for temperature, pressure, wind, etc., in most places, furnish 
no clue to what can be done with an instrument on any given night. 
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The avei-age daily maximum temperature in the shade, for the first 5 
weeks, was 88°, and the minimum 64°. The thermometer at 9 p.m. would 
ordinanly be 12'' or 15° lower than at 3 p.m. 

In connection Avith the dryness of the air the heat did not seem to he 
excessive, and it was seldom uncomfortably warm in the shade. The ex- 
treme range of the barometer during this time was between 25.30 and 25.45 
inches. During the last two weeks a much lower temperature was reached, 
on one occasion the minimum thermometer indicating 30°. 

OBSERVATIONS. 

Many celestial objects in all the different classes were examined with 
the telescope at different times, and if they are not all referred to here, it is 
for the reason that the observations would furnish no satisfactory evidence of j^ 

what could be done at this place with a 6-inch object glass. The appearance fs 

presented by the moon, planets, nebulae, etc., under high powers in. a steady 
air, may be satisfactory to the observer who is familiar with them under f^ 

other circumstances, but such observations would have no value in aiding 
others to form an opinion of how much could really be seen. There is but 
one class of objects by which the atmospheric conditions of a locality, or the 
perfection of an object glass or mirror, can be thoroughly tested, and a record 
made. This is by discovering, observing and measuring difficult double 
stars, and particularly those which are less than the theoretical separating 
power of the instrument, and those which are both close and unequal. It is 
well known what a first-class refractor of any given aperture will do in deal- 
ing with test objects. The catalogues furnish a great variety of stars suitable 
for this purpose, many of which I have examined and measured, as the 
accompanying observations will show. The value of this work, as bearing 
upon the question at issue, will be best appreciated by those who have had 
practical experience in this class of astronomical work. 

I prepared a series of cardboard discs, with apertures increasing from K« 

one inch up to the full aperture of the object ghiss, and observed a great j^f 

many familiar objects, cutting down the light until the small star was just 

distinctly visible. Most of these stars have been used for a similar purpose 

elsewhere, and are well known to astronomers as well as to amateurs having |^7 

the smallest portable instruments. The advantage of these tests is, that the 

observations can be repeated by any one, at any place, with a large or small [aar 

telescope. Some of these observations are remarkable, considering the 

difficulty of the objects, with much larger apertures, in other localities. I am 
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confident that ^ Herculis, a' Capricorni, etc., have never been seen before 
with so small an object glass. They have always been beyond the reach of 
my instrument in Chicago. 

Some of the more interesting experiments of this kind are as follows : 

1879.641. // Herculis, Close pair very fairly seen. 

.644. 0^ Orionis. Fifth and sixth stars very plain, 4j^ h. from the meridian. 
.647. a* Capricorni. Companion plain with aperture contracted to 4 inches ; diJQB- 

cult with 35^. Companion double with full aperture. 
.647. Vega, Difficult with 25^ in. 
.647. a Cassiopeiae. Companion plain with i in. 
.647. 7} Cassiopeiae. Easy with i^ in. 
.647. a Aquilae. Easy with 5^ in. 
.647. P Agiiilae. Difficult with 5 in. 
.647. /^ Delphini. Struve's companion with 2 in. 
.647. fi* Herculis. Close pair difficult with 5 in.; fairly seen witli 6 in. 
.657. C Herculis. Well seen with 33^ in. 
.666. 0^ Orionis. Fifth and sixth stars well seen with 33^ in., 2}i h. from the 

meridian, and the fifth with 3 in. The sixth only by glimpses. 
.666. ^ Leporis. With 4 in., 2 h. from meridian. 
.681. fi Orionis. Withi^ in., 3 h. from meridian. 
.681. ^' Orionis. Four stars easy with i in., 2 h. from the meridian. 
.692. 0^ Orionis. Fifth and sixth stars with 3 in., nearly 2 h. from the meridian. 
.692. P Orionis. With y^ in. 
•7 03* /^' Herculis. Well seen with full aperture and the angle of the close pair 

measured. 

MICROMETRICAL MEASUEES. 

The position micrometer, made to order for double star work by a 
prominent London optician, requires special mention. As originally made, 
it probay)ly combined more features which should be avoided, and so far as 
I know always have been, in an instrument of this kind, intended for actual 
service, than were ever found in any other micrometer in any age of the 
world. Some of the most objectionable peculiarities were : 

I. No provision whatever was made for illuminating the wires. 

II. The system of wires could not be moved independently for bringing 
them up to the star, the observer having to depend entirely upon the slow 
motion given to the clock. 

III. The method of registering the revolutions of the screw was very 
faulty, as frecpiently the observer, in repeating a measure of distance, could 
not avoid knowing where the wires were placed in the preceding measure, 
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so that the measures would not l)e independent when the moval^le wires 
happened to be near the beginning or end of a revolution. 

IV. The position circle was so placed and graduated that it was usually 
necessary for the observer to partially or wholly leave his seat to read off the 
angles, a very inconvenient thing to do in some positions of the instiaiment, 
to say nothing of the loss of time. 

V. There was no lateral motion to the eye-piece. Though not indis- 
pensable, this is a veiy convenient arrangement, and one found in all good 
micrometers, as it enables the wires, when separated, to be placed at equal 
distances from the center of the field, and practically doubles the diameter 
of the field of each eye-piece for the measurement of distances. 

VL The eye-pieces furnished with the micrometer were found to be 
decidedly inferior to those made by Clark for the telescope, particularly in 
the examination and measurement of very difficult objects. 

These were some of the more important defects, and, as far as they were 
foreseen, they were remedied before leaving Chicago. All the necessary 
changes and improvements, if embodied in the original construction, would 
not have increased the cost of the instrument to any appreciable extent. The 
micrometer had been in my possession for some time, but had not been used, 
for the want of a driving clock, and for about two years the equatorial had 
. been dismounted. All of my micrometrical work has been done at the Dear- 
born Observatory. A new driving clock was procured, and applied for the 
first time to the 6-inch on Mt. Hamilton. Some of the defects specified were 
connected. A bisecting screw was placed on the opposite side of the microme- 
ter screw, and the whole frame placed in guides, so that the star could be at 
once brought up to the wire and kept there. This movement is certainly 
indispensable in all measures of distance. An independent motion was also 
given to the eye-piece. A new means for registering the number of revolu- 
tion! of the screw was attached, which moved continuously, instead of only 
at the end of a revolution. In practice these changes and improvements 
proved satisfactory. The greatest difficulty arose from the illumination of 
the wires. Before leaving Chicago the adapting tul)e was cut away so as to 
throw the light of the lamp on the wires of the reflection from the inner 
surface of the tube ; and this, in practice, not answering the purpose, addi- 
tional apertures were made allowing the light to strike the wires directly. 
A great many experiments were tried, but the awkward and unusual con- 
struction of the micrometer made it impossible to get the light from just the 
right angle to produce satisfact^ory I'esults, particularly when a high p)wer 
was used on a close pair. There was no difficulty in getting light enough to 
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see the wires,. hut it was not the right kind of illumination for accurate 
measures of distance, and nothing I could do would make it so. To be sure 
a bright field could be made without reference to the construction of the 
micrometer, in this respect, and this was used some of the time; but I have 
always found the l)est results obtainable from the other method, and many 
of the stars, particularly the new pairs, from the faintness of the companions, 
could be seen in no other way. Hence the distances measured are far from 
satisfactory, though the angles would not necessarily be affected. . The use of 
the micrometer under these discouraging circumstances was finally aban- 
doned, but not until it had been sent to San Francisco twice, and much time 
had been spent in trying to make it work in a proper manner. 

I allude to this more particularly because I had planned to make at 
least a thousand measures of specially interesting stars, and was exceedingly 
disappointed in having to give up this work. If this exasperating annoy- 
ance had been anticipated, I should have been pre2)ared with a proi)er 
instrument made by the Clarks, with which the pi'ojected measures could 
have been agreeably and accurately made. 

NEW DOUBLE STARS. 

It is evident that the most satisfactory and conclusive proof of the 
quality and kind of seeing would be furnished by the discovery of new 
stars. Whatever advantage might be supposed to exist in the observation 
of familiar objects, from knowing where to look for a difficult star, would 
certainly be wanting in discovering and fixing the position and distance of a 
star never before seen. Partly for this reason I gave some time to an exam- 
ination of the heavens for the detection of new double star systems, and 
particularly to that portion lying more than 30° or 35° south of the celestial 
equator. Most of the time was spent in the southern zones, as that to me 
was a new heavens, and the most promising field for such research. The 
result is very gratifying, and furnishes some of the most interesting discov- 
eries, and among the prominent and w^ell known stars ; and at the same time 
shows the wonderfiil purity and steadiness of the air almost down to the 
very horizon. It might be supposed there would Ije little left to do, at least 
for a small instrument, among the naked eye stars, even in the southern 
hemisphere, and particulaily when at Mt. Hamilton these stars had to be 
observed within a few degrees of the horizon. Sir John Ilerschel had trav- 
eled over this whole field at the Cape of Good Hope, where these stars were 
nearly overhead, with his " 20-foot reflector," giving nearly ten times the 





OLD 


» STARS. 


NEW STARS. 


II 5028 




35" 


I 2 


H 3644 




40. 


0.6 


H 3875 




20. 


I.O 


S 423 




28.0 


0-5 


^' 157 




12.4 


0.8 



These, with the exception of X 157, are southern olyects, and by no 
means the most difficult of tlie new stars, but they will show some of the 
advantages of a good instnmient in a good place. 

In regard to the northern new stai's, it is sufficient to say that some of 
them are excessively difficult, and make excellent tests for the condition of 
the air. (jood weather and good definition are as necessary in ol)serving 
such stars with a larjjre instrument as a small one. After my return to 
Chicago, I examined 2 157 with the i8^-inch refractor of the Dearborn 
Observatory, and the first nio^ht nothinsr could })e done with it; the larire 
star did not appear to be double at all. Subse(piently, when the air Wiis 
l>etter, it was well seen and measured carefully on two ocaisions. These 
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light of the Mt. Hamilton glass; and one not familiar with what large 
reflecting telescopes have done, and have failed to do, might suppose that 
but little would be left^for discovery, at least among the large stars. So far 
fiT>m this being the aise, the fact is, that almost nothing has been done in ^^ 

this great department of discovery and work by any observer in the south- 
ern hemisphere. It is a work which requires too perfect an instrument to be 
successfully imdertaken by any of the large reflecting telescopes heretofore 
used. The catalogues of Ilerschel contain veiy few first class objects, the 
great j)roportion being very wide, insignificant and easy pairs, suitable as 
tests only for the smallest refractors. Fortunately a zone of 15° or 20°, too 
far south for any other American or European observatory, can be observed 
at Mt. Hamilton, and it is to be hoped that the work now commenced will 
not be neglected when the new observatory is established. In the meantime fct 

these stains will remain for the most part unobserved, since but very few of ^ 

them can l)e sufficiently well seen at Chicago, or at any of the northern 
observatories, unless some one in the southern hemisphere, with a suitable I 

instrument, shall take hold of the work. 

The small refractor on Mt. Hamilton has divided again the principal 
components of several wide pairs previously catalogued by Ilerschel, Strave 
and South, transforming a wide paii* into a close triple. The following are 
the stai-s of this class, with the approximate distances of the old and new 
companions : 



A. 
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northern pairs are as favorably situated for all ob8er\'atories in the northern 
hemisphere as for Mt. Hamilton, and the most of them will be found to l>e 
difficult with apertures much larger than six inches. I would call the atten- 
tion of observei-s particularly to Noa 736, 745, 749 and 774 of the annexed 
catalogue. 

Of the new double stars, the foUomng are visible to the naked eye, and 
some of them prominent and well known stars. Four of these were found 
on the last night of my stay on Mt. Hamilton. 

Tf Sagittarii 

0* Microscopinm 

^ Piscis Anstralis 

<r' Ornis 

r Caeli 

k Can is Majoris 

x' Sagittarii 

Argus 10 1 

LaCaille 1477 

La Gaille 2350 

La Gaille 8809 

Besides these, a great many known double stars were picked up inde- 
pendently, both north and south. In fact, most of the closer stai's in the 
southern zone, previously observed by Herschel and othei's, down to — 45° 
Decl., were found on different occasions. 

These new starf^ will show, better than anything else can, what may be 
done at Mt. Hamilton. Remembering that they were discovered with what, 
in these days of great refractors, would be considered as a very inferior 
instrument in point of size, we may form some conception of what might be 
done with an instrument of the power of that at the Naval Observatory at 
Washington, having a light-power about nineteen times as great, or with the 
proposed Pulkowa glass of twenty five times the power. 

DAYLIGHT OBSERVATIONS. 

A great many olyects were examined by daylight, but the air, during 
the greater part of the day at least, appears to be no steadier than would 
ordinarily be found elsewhere. The heat of the sun, during the warmer part 
of the season, produces a disturbance of the air which disappears very soon 
after sunset. The sun planets and double stars were frequently looked at 
and some measures of double stars made. Double stars like e Bootis and 
€ Lyrae could be very easily seen. The fifth and sixth stars of the trapezium 
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of Orion were beautifully seen in broad daylight just before sunrise. The 
sixth star was measured on this occasion without artificial illumination, and 
ccmtinued to remain visible as long as it was looked at, which was up to 
within seven minutes of the actual appearance of the sun above the horizon. 
The daylight measures will be found in the annexed catalogue. Venus was 
readily seen with the naked eye at any hour of the day, and easily found 
without an instrument to indicate the place. 



CONCLUSIONS. 
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So far as one may judge from the time during which these observations 
were made, there can be no doubt that Mt. Hamilton offei-s advantages kd 

superior to those found at any point where a permanent observatory has d. 

been established. The remarkable steadiness of the air, and the continued 
succession of nights of almost perfect definition, are conditions not to be 
hoped for in any place with which I am acquainted, and, judging from the 
published reports of the various observatories, are not to be met with else- 
where. The low altitude at which observations can be made is a matter of 
no small importance, particularly in connection with the portion of the 
southern sky not ordinarily accessible to observatories in the noi^thern 
hemisphere. The eavse with which difficult objects can be seen almost down 
to the horizon will be apparent from the southern declination of many of 
the new double stars. Close pail's can be observed at least down to 43° 
South Declination. The permanent steadiness of the air during the whole 
night will greatly increase the amount of telescopic work over what could 
ordinarily be done on good nights in most places. An examination of .my 
observations at Chicago during the summer of the present year shows 
that the good seeing veiy rarely continued the whole night, even when 
it remained clear, and this has generally been the case heretofore. In 
many instances the conditions favorable for the observation of the most 
difficult objects would only last an hour or two, .sometimes occurring in 
the first part of the night, and sometimes not commencing until after mid- 
night. On Mt. Hamilton there is but little variation of any kind during the 
dry season. Each day was very much like every other day, and, as already 
shown, the same statement would apply equally well to the nights. Appar- 
ently there is but little to be feared from the ocean fogs, as they seldom re^ch 
this elevation. Nearly every night, commencing at or soon after sunset, this 
fog comes in from the Pacific at the Golden Gate on the north, and the Bay 
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of Monterey on the south, and covei^s the whole valley, between the base of 
Mt. Hamilton and the coast range, with a dense mass of vapor, resembling, 
when seen from above, a great white sea, the tops of the lower hills standing 
up through it like islands. Ordinarily it is perhaps 2,000 feet lower than 
the summit of Mt. Hamilton. It does not appear to have any effect on the 
seeing so long as it is below the summit. 

What has been said about the advantages of Mt. Hamilton for astro- 
nomical purposes, is of course based upon what was seen during the time 
spent on the mountain. This was my first visit to the Pacific coast, and 
hence I have no personal knowledge concerning other seasons of the year. 
From inquiries in various quarters, I am satisfied there was nothing about 
this season unusual, and there seems to be every reason for sup]:)osing, as the 
same cloudless sky and dry air prevails from about March until the com- 
mencement of the rainy season, near the close of the year, that the whole of 
this interval would be equally favoral)le for the use of the telescope. How 
much may be expected in the way of good weather during the less favorable 
part of the year, I am not able to express an opinion concerning, and it is 
veiy doul)tful if nuich could be learned about this matter in any way short 
of an actual residence on the mountain; and it is probable that meteoro- 
logical observations at the stations occujned by the signal service, and in the 
valley generally, w^ould be of little use in determining this. The clear 
nights closely following rain-storms might not be first class, but with 
an interval of a few days, good nights might be expected. This was the 
case in the latter portion of my stay, and the last night on the mountain was 
as good as any which preceded it, as will appear from the catalogue of new 
stars. 

. After returning to Chicago I addressed a note to Prof. George Davidson, 
of the United States Coast and Geodetic Survey, requesting such information 
in regard to other seasons of the year as he would be al)le to give from his 
long i-esidence on the Pacific coast, and paticularly from his opportunities 
of observing the atmospheric conditions at high altitudes. His kind response 
is very valual>le evidence in this connection. I take the liberty of (juoting 
the following: 

" During our rainy season we have frequent short intervals of beauti- 
fully clear w^eather, generally with north or noi-thwest winds, ])roV)al)ly three 
days out of seven on the average. In such weather the * seeing ' would gladden 
your heart. During the last four days I was at Petaluma [this letter is dated 
November 26], and saw the companion of Polaris readily with an ordinary 
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3-inch objective; Saturn's rings were very sharply defined, and also Mara, 
and Jupiter and his satellites, yet I was at only 200 feet elevation. 

" Some seasons are very rainy, and December and Januar}^ have occasion- 
ally from 5 to 8 inches of rain ea<;h, but this is not the rule. There is gener- 
ally an interval of clear, pleasant weather about the middle of the rainy 
season, reaching 20 days in some years. The best I have experienced has 
been in the latter part of January and the early part of February. Gener- 
ally the winter dry weather is colder than the wet weather, but on the coast 
range the thermometer will rarely run below 20°. 

"On the Sierra Nevada the clear weather of winter is something re- 
markable, for the marvelous sharpness of outline and the steadiness of images 
can be no better. I have to-day a letter from one of our officers saying that 
at 11,000 feet he had the themiometer in a snow-storm at 2°, but when it 
cleared up ' the seeing was splendid ' ; the heliotropes were dots of light on 
the contour of the mountains. Disregarding the discomfort of the stomis, 
this is the time and weather for observation." 

" So you see that other observers verify what I have heen experiencing 
for 29 years. After you left there was a period of 15 days in the mountains 
of the most brilliant and uninterrupted seeing at our station on the Sierra. 

"Some years since (about 1871 or 1872) I made a report to the Super- 
intendent of the Coa'^t and Geodetic Survey upon the weather statistics at 
' Summit ' Station, 7, 1 50 feet high, on the Central Pacific Railroad, whei-e it 
crosses the Sierra, and my recollection is that there were recorded in 1865-6 
or 1866-7, 280 clear days and nights out of 354, with the thenuometer, two 
or three times, just below zt^-o. On the southern coast I have o])8erved 56 
nights out of 60 during summer and fall ! 

"In the dry season the best observing Is at the close of the wet season, 
say from March i to June or July. xVfter that time the smoke of the great 
valley and the heated air on the San Jompiin side of the coast range, and the 
chilled air and strong \\'inds on the ocean side, comlnne to give unfavorable 
conditions of seeing. I should not ex|>ect to get the best seeing in August 
and September, unless as an exceptional case. 

" I should say that on the higher peaks of the coast range (over 3,000 

feet), or in the Sien-a Nevada, or on San Bernardino, at 10.000 feet, the 

astronomer may l)e sure of 250 goo<l nights every year, and that 150 of 

those nights will l)e such as are rarely ever experienced at the east. The 

stars, the planets, the m<x)n, the sun, and the nebuhi^, are al)solutely new 

presentations to the observer, and are capable of the most searching and 

minute measurements. Moreover, at the gi'eat heights the thermometer will 
8 
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seldom fall below zero, and having weathered two Sierra storms of wind and 
snow, at 10,600 feet, in a markedly exposed situation, I am sure that an ob- 
servatory would be as perfectly safe there as at lower elevations. 

" There is of course more moisture in the atmosphere in the wet season ; 
but when the sky clears up and the northerly wind blows, it is a dry wind, 
and the outlines of everything visible are wondeifully sharp, distinct and 
steady. In October I could readily pick out the principal characteristics of 
the trees on Mocho (near Mt. Hamilton) at 1 20 miles. 

"On the coast the 'fogs,' do not rise to a greater elevation than 2,000 
feet, and that very rarely; their average height is 1,500 feet, and they get as 
low as 1,300 feet, — that is, the upper surface. This I have determined when 
occupying stations on the seaboard mountains. On Hamilton, Diablo, or 
Helena, or any other coast-range mountains, you will not have any fog in 
winter, but you may be in a cloud which envelo])s the mountains, and 
which comes up with the southeast winds and rains. In winter we have no 
'fogs' as we have in summer; occasionally one may form, but not as the 
summer fog does.'' 

This interesting and valuable communication throws much light upon 
some important questions, which, from the shoi't time covered by my obser- 
vation, could not be considered. But if nothing could be done in the winter, 
and the nights were as favorable throughout the diy season as I found them, 
Mt. Hamilton would be much more desirable, and more could be accom- 
plished there with a large telescope than at any other place where an obser- 
vatory has yet been established. So far as tlu^e have been opportunities for 
judging, it is obviously an appropriate place for erecting and maintaining the 
telescope to be constructed under the Lick deed of trust, and required to be 
"superior to and more poweiful than any telescope ever yet made." 
With such an instrument in such a field, wonderful discoveries may be 
made. The only limit to the size of the object glass would be found 
in the mechanical difficulties attending its construction. No refractor 
that can be made in the present state of the art would be un8uitaV>le, 
so far ai* the observed conditions would enable one to judge. It is im- 
possible to overestimate the gi*eat discoveries which might be made, and 
the important work done with a first-cla^^s object glass of thirty inches 
or more aperture, as })erfect in all respects as the instrument at the 
Naval Observatory at Washington. In addition to the main telescope, 
the observatoiy should l)e provided with at least one smaller equatorial of 
ten to fifteen inches aj)erture, with which in this place most of the ordinary 
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work of an equatorial elsewhere could be done, leaving the large instrument 
to be devoted to special work. 

I wish, in conclusion, to express to the trustees of the Lick bequest my 
acknowledgments of the many personal attentions I received from them, 
and especially to Capt. Richard S. Floyd, the president of the l)oard, to whom 
was committed the arrangements connected with my visit to Mt. Hamilton. 
Nothing could exceed the liberality and promptness with which every need- 
ful provision was made for the prosecution of the work, and for my personal 
comfort. I was fortunate in having, during most of the time, the compan- 
ionship and assistance of Mr. Thomas E. Fraser, the business agent of the 
trustees, whose intelligent interest in the object of the investigation, and 
executive ability, rendered eflScient assistance, and relieved me from many 
car^s and responsibilities. I am also under obligations to the citizens of San 
Jose for many courtesies and kind attentions. 

To the officers of the great railways connecting the Northwest with the 

Pacific coast, the Chicago, Burlington <fe Quincy Railroad, the Union Pacific 

Railroad, and the Central Pacific Railroad, special thanks are due for their 

generous cooperation in furnishing free transportation over their respective 

lines. 

S. W. BURNHAM. 
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CATALOGUE OF FORTY-TWO NEW DOUBLE STARS, 



DISCOVERED AT MT. HAMILTON. 

The number in the first column is continued from the preceding series of catalogues of new double stars, the present list being 

the eleventh in order of publication. 



No. 



734 



735 



736 



737 



738 



Star Catalogue. 



Ceti 132 



^ 157 



B. A. 
1880. 



h. m. 8. 

04647 



05855 



1 3938 



La Caille 720. . 



2 12 12 



2 18 5 



Decl. 
1880. 



24 39 



34 10 



+38 20 



31 17 



-30 25 



Position 
Angle. 


Distance. 




347'o 


11-49 


353*3 


1059 


346-5 


io*i4 


2161 


8-53 


220*6 


875 


2o6-o 


096 


2077 


074 


114-4 


I2'24 


117-2 


12-56 


202-I 


3"47 


205-8 


3"59 


204-1 




2o6-i 


2-22 


172-4 


0-53 


192-9 


076 



Mags. 



1879+ 



6.. 
6.. 
6.. 



7*0. , 

7'o. 

8-5. 

8-3. 

9*0. 

8*3. . lO'O 

77.- 8-5 



o 
2 
I 

1-5 

1*5 
ro 

0-0 

9-2 



8-0. 
8-0. 
7-8. 

7*0 • 
8-0. 



9*0 

87 

8-5 
7-0 

8-0 



•675 
•681 

•692 

•675 
-692 

•862 

•898 

•854 
•898 

•675 
•684 

•692 

733 
•692 

•706 



Notes. 



A and 6 



AB and C 



734. Ceti 132. A large star with a very minute attendant The principal star is Lalande 1477. 

735. A moderately difficult pair. Place from Washington Zones, where it is called 6 magnitude. 

736. - 157. The wide pair, A and C, is one of Struve's. The large star was suspected to be 
double on October 4 ; subsequently it was examined carefully, and the suspicion confirmed. On my 
return to Chicago, I looked at it with the 18^-inch of the Dearborn Observatory, but could not be 
sure of it even then on the first occasion. The next night it was well seen, and both companions 
measured, and measured again later. The results are given above. There is no evidence of change in 
the distant companion. Struve's measures of that are : 

P=ii5°'5 D=i2"26 18329 

The new pair is excessively difficult, and the best possible test for both illumination and definition, 
as the two stars are very unequal. To observe, or detect, such a pair, good atmospheric conditions are 
indispensable, no matter how large a telescope is employed. It is not likely to be seen anywhere else, 
without an aperture considerably exceeding six inches. 

737. An easy pair. Not in La Caille or 0. Arg. Place from Washington Zones. 

738. A close and difficult pair. There may be an error in reading the position- angle in one of 
the observations. This is 6^ magnitude in La Caille. No. 739 is closely following. 
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No. 

/J 



739 



740 
74' 



742 
743 



Star Catalogue. 



0* Arg. 1542. . . 



^307 

S. 423 



Arg. (51°) 802 



R. A. 

1880. 



h. m. 8. 

2 1933 



2 40 29 
251 58 



3 17 ± 
34636 



Decl. 
1880. 



o I 



30 24 



+ 2941 
-25 27 



+48 50: 

+51 54 



Position 
Angle. 



2639 
262'3 
267-3 
IIO*± 

152-6 
156-2 

158-6 

165-3 

22 ro 
221-9 



Distance. 



tt 



Mags. 



26o-± 



2*06 
2-20 
2-13 
0-3 ± 
066 

0-43 
0-50 

0-69 

2862 

27-03 



8-0 



8-3 
7-5 
7-8 

7*5 

7-5 
8-0 



9-0 



8-5 



V2± 



77 
8-0 

8-0 

8-0 

7-8 

8 



1879+ 



•675 
•684 

•692 



7*5 I 711 
7*8 I -689 

•692 

•701 

703 
•692 

•701 



8*2.. •9-0 I 747 



Notes. 



A and B 



AB and C 



740. (^ 307.) With this instrument, in 1874, 1 detected a minute star about 15" distant, iu the 
direction of 315°, and it was afterward measured by Baron Dembowski, by Prof. Hall with the Wash- 
ington 26-inch, and by myself with the Chicago i8J^-inch. On several occasions, on Mt. Hamilton, I 
suspected the large star to be a very close double. It seems impossible it should have been overlooked 
with the great refractors mentioned above, and possibly the supposed elongation may not be real, but 
it should be carefully examined before being rejected. If a night sufficiently perfect can be found, I 
hope to try it with the i8J^-inch, and give the result before this catalogue is printed. 

741. (S. 423.) This wide pair has long been known. It was first observed by Sir James South, 
and subsequently by Sir John Herschel, at the Cape of Good Hope, Jacob, Powell, Dunlop and others. 
There is no evidence of material change, as a comparison of some of the measurements will show. 



South, . . 


P=2I9I 


I>=27-75 


1824 9 


Herschel, . 


22I'3 


28*62 


1835-9 


Jacob, . . 


220'7 


2719 


1846*8 


Burnham, . 


2214 


27*80 


1879*7 



With the 6-inch it was at once seen that the larger star of this pair was itself a close double. The 
mean result of the four measures is: 



P=i58°*2 



D=o"*57 



1879*7 



742. Suspected to be a close pair, but not verified. 



743. Rather a difficult pair of small stars, 2%' north of the 6>3 magnitude star, Lalande 7128. 
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No. 

i9 



744 
746 

747 
748 

749 

750 

75' 

752 

753 
754 



star Catalogue. 



R. A. 
1880. 



Eridani 299 . . . 
Arg. (53°)772. 
Caeli 6 

Arg.(55°)958. 

y Caeli 

Arg.(42°)ii84 

X Canis Majoris . 
La Caille 2350. 



h. m. 8. 

4 16 32 

4 19 10 
4 27 ± 
4 28 48 

4 47 14 



45738 

505 
5 I 16 

5 39 ± 

6 23 40 

6 30 22 



Decl. 
1880. 


Position 
Angle. 


— 26 

■ i 


e 

IIO"± 


. 1 

+53 39 


i50± 


—36 IO± 


30- ± 


-3832 


240"± 


-753 


1297 




'33"2 


+55 22 


225-4 




226*4 


-35 39 


300- ± 


+42 31 


270'± 


+47 46± 




-32 30 


40* ± 


-33 55 


20*± 



Distance. 



o*6± 

0-5 ± 
I'2dk 
2-5 ± 
099 

ro7 
070 
1. 12 

2-5 ± 

5" ± 
o'5 

o's± 



Mags. 


1879+ 


6-5 • 


, . 6-5 


•747 


8-5. 


.. 8-5 


•753 


8 , 


• 9 


788 


7*5 • 


• 9*5 


788 


90. 


, . 9"o 


•684 


9-0. 


, . 9-0 


•689 


7-8. 


,.10-5 


■733 


8-0. 


• 9-5 


742 


4 • 


, . 10 


788 


8-0. 


, .IO-8 




8 , 


.. 8 




5 ■ 


.. 8 


788 


6-5 ■ 


, . 7-0 


788 



Notes. 



A and 6 



=La Caille 15 18 



j Suspected 
i close .pair 



744. Eridani 299. The principal star with two very distant companions was noted by Sir John 

Herschel, at the Cape of Good Hope, and is entered in that catalogue as H 3644. These two stars he 

describes : 

P=2o°± D=25"± 1835*9 Mags. 6... 14 

375 40* ± . 1835-9 8 

I find that the large star is a fine close pair, and in every respect a first-class object. Though 

missed by Herschel with the 20-foot reflector in the southern hemisphere, it is much easier than many 

of the new stars given in this list. This star is Lalande 8264. 

745. A difficult and close pair of small stars. An excellent test. 

746. A difficult southern pair. Place approximate, as it is not in the star catalogues I have. It 
is 17' south, and a little following the wide pair, H 3659. 

748. The double is the preceding of a small triangle of stars, all in the same field. Close and 
difficult. 

749. A difficult pair near -635. It is troublesome to see, from the inequality of the components. 

750. (r Caeli.) A splendid pair, and one that it would seem ought to have been found long ago 
in the southern hemisphere. This was discovered on the last night of my stay on Mt Hamilton. 
Four other naked-eye stars were found to be double during the same evening. (See Nos. 753, 754, 755, 757.) 

752. Til is star appeared to be a close pair. 

753- (^ Canis Majoris.) A very fine pair of large stars, comparatively easy, for so prominent an 
object. 

754. A close and difficult naked-eye pair. In La Caille 5^ magnitude. There is an iim com- 
panion, 25'' distant in 40^ 
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Catalogue of F(yrty4wo Neiv Douhle Stars, 



No. 



755 

756 
757 
758 
759 

760 



76. 



762 



Star Catalog^ue. 



R. A. 

1880. 



m. 8. 



Argus 34 1 631 14 



Argus loi . . . 
Lyncis 51.... 



+39 35 
—36 20 

+48 26 

H 5028 18 354 -39 22 



641 : 
7 8 10 
7 20 o 



Decl. 
1880. 



-3641 



Position 
Angle. 



rj Sagittaiii ....'18 931 



-3648 



La Caille 8392 . 



1930 ± 



-40 



20 921 




1879+ 



32 59 



788 
788 

• • • 
788 

747 
681 

681 

644 

675 
681 

684 

695 
644 

684 

681 

684 

687 

717 

742 



Notes. 



A and B 

AB and C 

j Suspected 
/ close pair 

=La CaiUe 26 
=Lalande 1444 
A and B- 
A and C 
A and B 



A and C 



755. (Wide pair:=n 3875.) Herschel discovered the distant companion with the great reflector. 

and recorded: 

P=:295°o D=2o"± 18379 Mags. 6... 13 

The large star proves to be a close and somewhat unequal pair. The small star was of course verj 
plain. 

757. This is also a naked-eye star, and a fine pair. 

758. A star just visible to the eye (Heis 6-7m), with a faint companion. 

759. (Wide pair=H 5028.) Herschel recorded the wide pair at the Cape of Good Hope as 

follows : 

P=i52°-5 D=2o"± 18355 Mags. 9... 9 

The principal star is double, as given above. It is not difficult. 

760. (r) SagiUarii.) A beautiful pair, and always very well seen. Strangely missed by Herschel 
and other observers in the southern hemisphere. 

761. I do not find this in any of the star catalogues I have referred to. The place is approxi- 
mately correct. 

762. Possibly some other pair was measured in the second observation. 
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No. 



763 
764 



766 
767 



768 

769 
770 

77' 



Star Catalogue. 



oc Sagittarii . . . 



R. A. 
1880. 



h. m. 8. 
201545 

20 52 22 



Decl. 
1880. 



O I 



—42 48 



9 49 



LaCaille 8632.1 2053 13 -35 45 

-41 31 



0' Microscopium 
La Caille 8809. 



La Caille 8964 . 

La Caille 9046. 
Lalaude 44060. 

(T* Gruis 



21 1 6 49 



21 19 24 



43 4 



21 4833 

22 4 37 
22 27 47 



37 52 



Position 
Angle. 



Distance. 



Mags. 



28-6 
IQ-9 

i8o-± 
i6r2 
i70'6 
112-3 
113-2 
21-3 

22-1 

321-5 
1757 

i40± 
310-0 

318-3 
1 47- 1 

i45'3 
1 45*9 



1-23 ; 7-0. 
i'25 I 6-5. 



o-6± 19-5. 
0-6 ± i 9-0. 



0-5 ± ' 90 



470 5*o. 
.... 6-0. 
3'40 6-5. 



35 3 348-6 
23 13 ' 36o-± 



8-5 
70 

9'5 
9-0 

9-0 



lOO'OI 


9 


100-51 


9 


140-55 


9 


139-36 


9 




II 



2' ± 7-0. . I I 

0-99 5* • • 6 
0-68 



I 



10 

g-O 
8-0 
6 



o-6± 7-0. . 8-0 

V2± 8-5 . . 10-8 



222957; —41 13 I 27o-± r3± 6-0. . 10-5 I -641 



1879+ 



-687 

•753 

■673 
•684 

•706 

•684 

•706 

•684 

-742 

-684 

-684 

-684 

-736 
•701 

-753 

•675 
•701 

753 
-641 

-695 

•753 



Notes. 



Lac. 8417 



A and B 



AB and C 

AB and D 

A B and E 
C and E 
D and E 



764. The close pair is the preceding star of a small equilateral triangle, all in the same field. 
The measures connect these with the double, and also a faint star, E. The close pair is very difficult, 
and, though considerably within the southern limit of Struve's great Catalogue of Double Stars, might 
easily be overlooked with a much larger telescope. 

765. A difficult and unequal pair. 

766. (p^ Microscopium,) A fine pair, and one rather difficult to measure in this latitude. 

767. A naked-eye st^ir. Measures of distance not very good. In La Caille, 6m. 

768. When first observed there did not appear to be any doubt of duplicity of this star, but on 
one or two occasions later it was not well enough seen to be certain of. It is a large star, 2}^ minutes 
following Y Gruis. 

771- (** Oruis.) A beautiful pair under favorable conditions. 



26 



CataJogiie of Forty-hm New r>inihle SUirs. 



No. 

/5 



Star Catalofi:ue. 



772 



773 



774 



775 



R. A. 
1880. 



h. m. 9. 

5 Piseis Australis 22 49 18 



Docl. 

1880. 



33 II 



Position 
Angle. 



Lfi Caille 9369 . 23 014' "39 33 
Arg. (63°) 2006 23 25 18 +63 40 



LaCaille 9234.: 23 3045 








360" ± 0"5± 8"5 . . 9*o 



252-8 
268-2 



6-74 I 6-5 . . I I -o 
4-70 6-5.. 1 1-5 



•684 
•684 
•698 
•701 
•750 
753 



•67 



1 

o 



•684 

•692 



772. (o Piftcis Australis,) This star has a very minute attendant. It is near one of HerschePs 
pairs, Y Piscis Australis, but the latter, though unequal, is much easier. 

773. This appeared to be a close pair, but the apparent vertical elongation may not be real. 

774. An excessively difficult pair of small stars. This will be found to be a troublesome object 
with any moderate aperture. 

775. The measures disagree so much that possibly they may belong to different objects. 

Note. — 774. After the foregoing was in type, 1 observed this pair with the iS^-inch Equatorial of the Dearborn 
Observatory, and made the following measures : 

o n 





?'- 


=79 


D= 


=0-44 


8-5 • 


. 90 


1880-573 






46 




054 


«3. 


•8-5 


•5«i 






7-8 




0"55 


8-5 . 


. 90 


•59^ 



Errata.— ThtM"oiitracl«d jipertuii; i^lvcii «»ii pagt; 10 for o Aquihr slumlrl br l'. Inch: hiuI in the second observation of /3 OrionlH it 
^hould be 1>3 incli. 
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No. ' Houble Star. 



I 2 3063 

2 S384 

3 H 3375 
II 1993 

6 o:s 20 



star Catalogue. 



R. A. 

1880. 



h. ni. 8. 

O I 28 

o 13 44 
o 26 o 



Dftcl. 
1880. 



7 


2 113 


8 


^513 


9 


2 201 


10 


ijiV. 102 


1 1 


2 230 


12 


2 231 


13 


02(»pp)2 5 


14 


0242 



a 



). ... o 33 42 



66 Pisciiira . . . 

42 Ceti 

48 Cassio]). . . 
s Trianguli . . 
61 Ceti 




o 37 31 

48 10 

• '3 41 

1 52 7 
I 5558 

1 57 39 

2 6 28 



- 5 >3 
+37 34 
-35 35 

+55 53 

+45 35 
+ 1832 



Position 
Angle. 



Distance. 



— I 8 
+ 70 19 
+ 3242 
-055 
+ 5756 



2 
2 



6 39 
8 29 



222*4 

17-5 
167*0 

166*4 

280*2 

, 21*4 

i8o*o 

'i9i'4 

'348-7 
267*4 

ti8*i 

190*6 

258-6 

258*2 

231*4' 
205*0 



Ma^. 1879 + 



62* I2i7' . . 

6*93 6*8. . 
6*86 7*0. . 
6i*33'.... 
I -80 



9* I 
8*5! 



o*44 

0-536- 
I * 04 6* 

o5* 



s-6. . 



I • I -. 



5-6; 

6- , 

6-5; 

8- ! 



•703 

•73(> 
•681 

•692 

71 1 

/53 

701 

•703 



44'i6j6' . . io*5 
24"82J8'2. . 87 
23- 858-0.. 87 

16.48; 

103-88 70.. 7-5 



14a; 2 281 



15 
16 

17 



02(»pp)3o 

2 289 
2 295 



V Ceti 



18 2 296 



33 Avietis . . . 

84 Ceti 

Persei 



2 2> 



2 29 33 
2 32 35 
2 33 40 
2 35 4 
2 35 59 



-257 
+5630 

+ 5' 47 

+ 5 4 
+ 824 

+ 2633 

- I 12 327*3 4-445' --lO'S 
+4843 297-7 17-874-5.. 10-5 



260-4 8-815- ■ 

213-5' 68 -688-0. 

0-3 29765- . 

327-3 4-445- . 



10-5 

I 

9'5 

8- 



•709; 
•644 
•638 
•709 
•709 i 

-709 
-681 
•666 
-709 
•681 

■73(> 
•709 

-709 



2. S 354. A decided chuiige in the distance of this pair since Soutli. 

3. H 3375. Probably without change. II 167. "4 (1835.8). 



Notes. 



6. 66 Piscium. A difficult pair in rapid orbital motion, 
principal measures are : 

01- P=72°-8 n=o'-62 

"- 59 9 0-67 

o. 

37 9 



It has been but little observed. The 



»4. 



^2" 



42. 



1847-8 
1860-3 
IV 37^-9 oval 1873-4 

^ 5'*7 o"-48 18797 

Measured by (>- in 1847, when the distance was o"*4. De found it single in 1865, 



and on the present occasion it api)eared j)erfectly round with the highest powers. 



MicfometHcal Meamre^ of Double Stars. 



No. 


Double Star. 


StarCataloRue. ^g^; 


Decl. 
1880. 


PoBition 
Angle. 


Distance. 


Mair.. 


1879+ 1 Notes. 


19 


1 h. m. .. 

2 299 yOeti 2 37 5 


+ 244 


284 -6 


2-22 




■709 












287-8 


2-47 




■733 




20 


H3536 


, 2 44 


-3618 


lO'6 
9-1 


6-± 


6-5 .. 1 20 
6-5 .. I 2-0 


■675 
-692 






02(.,p)3. 
2333 




+59 "I 
+20 52 


229- 1 
1969 


72-95 


7-8.. 8-2 


-681 




22 


e Aneti.-* 2 52 21 


■695 












196-4 


■•34: 


■736 




23 


/3 525 B. A. C. 920. . 2 52 


+21 8 


■07-3 


o-39|7-5-- 7-5 


•695 




241^11 ip'Eridani j 2 56 50 


-8 9 


82-8 


1-786- . . 10-5 


•733 


25 


H663 l94Ceti 3 637 


- I 39 


252-9 


3-28 


5- --12-5 


-681 


26 


H 3555 12 Eiidani...! 3 6 58 


— 2g 28 


318-2 




4- . . 10-5 


-684 




27 


/J 84 


' 3 10 5 


— 622 


27-9 


0-56 


7-2.. 8-5 


•695 




28 


/3 535 


38Pwsei ...., 3 3647 


+3' 54 


53-2 


0-674- .. 7- 


■695 




29 
30 


02(.pf)39 

2464 




+5645 
+31 32 


74-9 
205-5 


58-247-0.. 7-3 
12-713- . . 10- 


-681 




f Pei-sei 


346 35 


•706 


AB 












287-2 


33-49 --n.-S 


-706 


AC 


3' 


2 470 


32 Eridani. . . 


348 16 


- 3 19 


345-8 


7-37 





-709 




32 
33 


2460 
,3547 




+80 22 


10-6 


0-90 
0-40 








47 Taiiii ^4 725 


+ 858 


5- . . 8-5 -681 




.0. H3536. H gives 3' 5 (,835 8), 6..., 3. 


23. ;9 525 Discovered by me witli the Washington z6-in. ill 1875. The only prior measure is with 


the i8}^-in : 


;» P=ro5-i D=o"59 1877-, 


25. 94 Ceti. A difficult pair. The distance is too small. H called the small star 19 magnitude. 


27. ,5 84. Probably a binary system. 


De P=.<."3 D=o"5, 18758 


28. ^8 PefMi. An cvcessivelvdifficnlt puir,di8covered with the i8^-in.in 1877. The measures 


with the iSl-^-in. give: 


,5 P=S6°8 D=o" 83 18782 


33. 47 TlKtW. A fine bnt very difficult pair, discovered in 1877 with the Chicago i8J^-in. A 


severe; test for moderate apertures.' 









No. 



34 



35 
36 

38 
39 



Micrometrical MeaswreH of Douhle Stars. 
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Doable Star. 



Star Catalogrue. 



R. A. 
1880. 



2518 



02 82 
2 9, spp I 
S562 
S 2, app 2 



2 599 



40 


2*602 


41 


2 604 


42 


2 606 


43 


0295 


44 

1 f 


/?555 


1 

1 

45 


2676 


1 46 

1 

1 

1 


Das 



40 Eridani . . . 



h. m. 8. 

4 9 52 



4 15 55 

X Taiiri 4 18 12 

4 27 34 

a Tauri ,429 2 

! 4 42 24 

i 4 46 4 

' 4 46 46 

• 4 47 29 

0295 I ' 458 28 

/3 Ononis 5 8 47 



Decl. 

1880. 



Position 
Angle. 



I 4/ 



5 '3 4 

•fl Ononis .... 5 i8 27 



+ 14 46 
+22 I 
+ 22 27 
+ 16 16 
+4446 
+69 6 
+6952 
+69 14 
+ 1938 
— 8 20 



+6437 
— 2 30 



105-7 

I2I-8 

,124-3 
179-4 

172-7 

274-4 

34-1 

1336-8 

39'3 
299-2 

335-9 
i30-± 

128-6 

129-7 

129-5 

123-0 

118-8 

:285-3 
79-0 



Distance. 



8l-48i 




1879 + 



Notos. 



3-64] 

0-548-5.. 9-2 

340-83, 

18-5.. 12- 

I 14-96 

n" 33,8-5 •• 9'o 
31-008-5.. 9-0 

I8-5 . . 9-0 

38-188-5.. 8-7 

0-53 



-675 AB 
•675 i BC 

-681 ! 

'695 Rapid motion 

•681 ! 

•695, 
•681 1 

-706 i 

-706 1 

-706 

-706 



0-548- 
0-93... 



9- 



-701 
-666 
-681 
-681 
-684 
•692 

•695 
■703 



s Seems 
'/ elongated 
j Certainly 
j elongated 
j liater, 
{ same night 

Well marked 



I 



733 I 



34. 40 Eridani. One of the most interesting binary systems. For comparison we have 



HI 



P=rio5°-6 



o. 



125 4 



r)=8i" 87 
3 



"•66 



1879-2 
18790 



44. P Ononis, The duplicity of the companion to this well known star was 8us[>ected in 187 1. 
It was examined a great many times between this and 1878. During the early part of the last named 
year, what appeared to be a certain elongation was measured on three nights with the 18^2-inch. The 
measures then gave an angle of about 170° with a distance not exceeding o"'25. The measures given 
above do not agree with the prior observations, but the slight elongation seemed to be real, and I can- 
not think there is any mistake. This is the most difllicnlt and troublesome star I have ever attempted 
to observe. (See Monthly NoticeSy R, A. S., June 1878.) 



L 



:2. 



\< 
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Micrometncal Measures of Douhh Stars. 

V 



No. 



Double Star. 



47 ^ 320 



star Catalogue. 



/8 LejKtns .... 



48 i 2 748 



0' Ononis 



49 ^89 

50 2 774 

5' ;2 3115 

52 S 784 

53 : 0- 545 



54 !02 159 

55 i 2 II 10 

56 ,2 1 196 

57 2 1744 

58 2 1877 

59 - 1998 



f Ononis 



Auriga^ . . . . 



1 5 Lyncis .... 

Castor 

f Cancri 

f Ursa> Maj. . . 

B Bootis 

^ Scorpii . . . . 



60 IJC III. 7 j/? Scor[)ii . . . 




155828 



+5825 


+32 9 


+ 18 I 


+55 33 


+2735 


-II 3 


-1929 





48. ^* Ononis. The first measure was made fifteen minutes before sunrise in broad daylight. 
Both the 5th and 6th stars were readily seen for some time after this, and until I stepped outside to 
see the sun rise. Seven minutes later the sun appeared from behind the Sierra Nevada, 130 miles 
distant. 



49. fi 89. A very difficult pair near e Orionis. 

De P=344°'2 

^ 0. S. 354°o 

fi 36i°-7 

P 364'o 



Undoubtedly a binary system. 

r>-o"-55 1875-7 

o"-93 18780 

o"-7i 18791 

.... 1879*7 
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No. I Doable Star, i Star Catalogue. 



6 1 ' /? I20 vScorpii 




62 Antares 1622 2 —26 10 



63 2 2055 7. Ophiuchi ..16 24 52 + 215 



64 , 2 2084 



^ Hereulis ... 16 36 47 +31 49 



65 03 315 21 Ophiuchi 

66 0:£ 328 68 Ileivulis 

67 A. C. 7 ft Ilrrc'uli^*. 

68 V 2262 TO[)hiuelii. 

69 2^2272 ' /oOpliiuclii 



70 
71 



70 



' -> 



74 

75 



3 9, app Il'a IjViu>. . . . 

i"37,»ppl 6 Lym' 

Winlock ' ^ Sntrittrti-ii . 
II 5084 yCorona'Aii! 

- 43. »FF I i^ ^-Virui . . . 
A.(t.C\i I f Sujritta' . . 



I 



1645 19 
'7 1254 

'741 47 
'75633 



+ I 25 
+32, '4 

+2748 
-811 



' 7 59 23 , + 



- 00 



St. 



1832 52 

I 8 40 2 2 

'855 o 

18 s8 18 

'92553 

1 9 43 39 



+3« 40 

+39 33 
-3003 

-37 '4 

+27 42 

5 



275-7 
35*2 

33'0 
33-5 

I20*2 

'25*4 
126- V 

I2J- 2'- 

i59'9 

mm mm » f 

5/ D 

59'6 

239*0 
25II 

253-' 



Distance. 


Mags. 


// 






1 


1 
1 


1 


I • 74 

1-28 

2-i8 

'•32 

0*91 


I '27 





1879 + 



Notes. 



0-936- .. 7'5 

... .=6* . . 12' 

3-5i;6- ..12- 



•641 A B 

•638 A C 

•641 

•638 

•641 

•706 

709 

•736 Before sunset 

•641 

701 

703 
709 
■709 llinary 






I -62 

'•43 



2-35 



f-18 ^\ 



70-5' 1-97 
i56'i 48*00 
1 72 "5 207* 17 

54-8 o-3± 

240-0 0-87 5-5.. 5-5 

55' I 34' 32 

148-8 



•709, 

•703 , H<' 

706 , 
709 
706 
709 

703 

•681 IJ.v Daylifcriit 

71 I 

'695 Hapul l»ina»y 

736 At 5-3" I'M. 

'6 J. I - **^'""b' 
"^ ) t'lon gilt eel 

71 I 



67. y Ilercifh's. Tlio duplicity of St rave's companion was iliscowivtl by Mr. Alvan Clark in 
1856. I do not think it has ever been seen, much less nifasured. with so small an a}>orture. 

75. r Saf/iffo'. The duplicity of the large star was discovered in 1875 by Mr. Alvan G. Clark 
with a 12-inch telesc4)pe. It is excessively close and difficult. The only prior measures are mine 
with the i8>'j-inch: ^ P=i57''-6 D=o"'29. 18781 
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AficromeU'ical JJecmires of Double Starts. 



No. Doable Star. 



76 



77 



78 



79 
80 

81 



H5178 



II 607 



II 608 



Star Catalofirue 



1863 

0S(»pp)2IO 

S 2729 1 4 Aqiiaiii. 



82 
83 



84 

85 
86 

87 
88 



2 2822 

I i^ 2 76 



89 A.G.C.14 78 Pegasi 



90 




\P 251 
2 2777 5 Equulei. . . . 



(I Cygiii 

7] Piseis Aiist. 
/^ I 72 151 A<{uani. . . 
II 5367 'Y Piseis Aust. 



Dnnlop 251 ! 6 Phoenit-i.s. . . 



233757 



85 Pegasi 23 55 52 



76. H 5178. Hcrschel gives: 9°'6 (i834'7). 

89. 78 Pegasi. A difficult pair discovered by Mr. Alvan G. Clurk in 1875 with u 12-inch. 



Astronomische Nachrichte 

l-'.xpedition anC rler I'djiiitjliclien Sternwarte bei Kiel. 
XIet*ctiisgfebet*s I*rofI r>i'. C A- F. Peters. 



1 



No. 2062. 



22. 




stars preei-ding 
^Monthly No- 
tices" of ihe l^y a r* jXt* t io ii'o m i ■.■ a I Society for 
Marcli, May and D^eeuiber 1878, and .rune and No- 
veiiiLcr 1874. Tlif ^*itailiujtfliled iu the toUowing list 
have all been discoveiod with tlie 6-inph relriictor of 
Clark & Sous, previously ilescrihed, siiicp the close of 
tlie observations given in the Fifth Catalogue, or be- 
tween October 24, 1874, and August 22, 1875 on the 
dates given in the ei^lilh colunin. E^levcn of the close 
pairs ore stars bright enough to be within the reach of 
the unassisted vision. Tim princ^ipal components of 
seven of the double stars ofnerschei, St ruve and South 
have hern ngaiii divided, five of them not much eiteee- 
ding 0"5 in dislance: 

II tilti] 

H :i7is(i 

S 537 



discovered wjtli a (i-iiu'li ictra 

tiunihain. 

s in-jc 
i' urn 

H 18-28 
n 55S2 

lu a Cniv instances, when tile inti^rest of the objei 
seemed to warrant, companion slflDi lave boeu noted 
beyond the limiting distant^c of 10" heretofore adopttid. 
The magnitudes are given in accurdauee with Slruve's 
Scale, and the angles and distances usiinlly estimated. 
The places of the new pairs have from time to time 
been communicated to the distinguished double star 
observer, Baron Dembowski, and I am fortnoatc 
being able to greatly enhance the value of my own 
observations by attaching the measures made by biq 
and kindly forwarded to me. 

The refcreme numbers in ihe tirst column ( 
tinned from the other c.italogues. 



Nr. 


Di'siKniifioii 


KA.1880 Del. 1880 Hos. Di.l. 


Mags. Disco 


31/1 


, 1350 


0I'43"21- -i>2' 3 30(1" h" 


9... 10 0,1 


m-> 


'. U. 2-(.". 


IJ .'il .'i6 J 20 « 93 » 0.71 


7.0 , -8.0 Dtc 



erod 



Notes. 



)bje3 
noted 
ipttid. 
ruve'a 
nated. 
I time 
! Star 
tc in 
y own 

I 




^3M 



I'iscii.m 201 I a 9 +2.^ 9 285.9 0,59 



304 L 4613 2 24 5 +36 56 205.4 21.08 7.0. . .11.0 Dec.;«) 

Persei 58 'i 30 .VJ +37 13 240. 20 (i.5...11.0 Dec.30 



Faint pair in Cetus. 

A fine close pair near tl<' PieL'ium, 
and just visible to tlic naked 
eye. Heis appears to have mi- 
staken a fainter star n short di- 
slAnee preceding for this. All 
the star Catalogues give this as 
the brightest. ThL- measures of 
litis pair are by Dembowski 
(1875.08). 

This elegant &nd rather difEieult pair 
is also a naked eye star (Ileis6.7 
mag.). Measures by Dembowski 
(1875.08). He notes the stars as 
both white. 

Wide and unequal pair; Dembon; 
ki's measures (1875.03). 

tjimilar to the Idst, with « 
distant companion north. 
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No. 2062 



340 



Designation KA. 1880 Del. 1880 Pos. Dist. 



Arietis 107 



2^36^b2^ +2b^ 8' 40« 4 



L 5133 2 40 29 +29 11 300. 10. 

Weisse III 564 3 32 5 — 8 3 320. 1.2 



8.0. ..10.0 

O.D. . .t/.O 



Jan. 28 
Oct. 24 



L 7655 



4 121 +19 25 278.8 5.60 8.0. ..11.5 Dec. 26 



W. IV. 258 
Eridani 315 
L 9065 
Cainelop. 54 



4 U 21 
4 21 54 
4 42 36 

4 49 7 



+39 39 

—24 21 

—21 1 

i-68 59 



180 10. 

160. 1. 

330. 2. 

250. 10. 



8.0. ..11.0 
6.5. ..7.0 
8.0. ..9.5 
6.5. . .11.5 



Nov. 1 
Oct. 24 
Jan. 7 
Dec. 26 



Leporis 3 
\ and B 
AB and C 



) 



4 53 39 —16 34 140. 0.5 

30. 50. 



Feb. 9 



O. Arg. N. 5402 4 53 54 +49 22 240. 3. 
L 9181 4 r)<; 51 —5 29 180. 1.2 



L 9852 
L 9873 



5 8 53 
5 10 11 



23 8 15. 5. 
- 3 37 226.7 0.63 



O. Arg. S. 3957 5 21 15 —20 49 225. 4. 7. 5... 10. 5 Dec.l4 



/3 Leporis 



5 23 6 —20 51 267.12.89 3.5. . .11 .0 Dec.l7 



Mags. Discovered Notes 

6.5. . .11.0 Feb. 7 This star is B. A. C 834. Com- 
panion very minute. Heis gives 
the primary 6.7 magnitude. 

About 25' north of 39 Arietis. 

This pretty and rather difHcult pair is 
the north star of a wide pair(70"+) 

Preceding o? Tauri 48®, and 7'25" 
north measured by Dembowski 
on two nights (1875.07). 

A very delicate object. 

This fine close pair is Lacaille 1451. 

A pretty pair in Eridanus. 

Companion excessively faint. 
There is a more distant one 
south following. 

Are exceedingly difficult pair, the 
distance of which may be over- 
estimated. Ileis and Argelander 
place this in Eridanus. 

Unimportant pair of small stars. 

A beautiful pair in a low-power field 
with GO Eridani, about 10' north. 

In Lepus. 

Very close and difficiiltpair in Orion; 
measured by Dembowski (1875.11). 

A pretty pair 1^^ 50^ preceding /S 
Leporis. 

Sir Jolin Herschel entered this in the 
list of double stars in Cape 
Observations (II 3761) with 
a 13°^ companion 70' distant. In 
looking for this companion, which 
Smyth e does not mention in the 
Cycle of Celestial Objects 
in measuring a still more di- 
stant star in the field, the close 
star was discovered. This ele- 
gant pair has been measured by 
Dembowski (1875.11). In distance, 
angle, and relative brightness of the 
two stars, it resembles Antares, 
but is a more difficult pair in this 
latitude. 



6.0. ..6.0 I 
9.0 j 

o . . . . y . u 

7.8. ..7.8 



7.0. 
8.5. 



.9.0 
.9.0 



Oct. 16 
Feb. 9 

Dec. 14 
Dec. 17 
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Nr. 


Deeignation 


3-21 


Leporis 45 




A and B 




.\ and C 




A and D 




A and E 




A and F 




A an<l :i 




(' and c 



} 



5J^33«»59» —17^55' 





No. 


2062 




P08. 


Diet. 


Mag$. 


Discovered 


7. 


80. 


7. ..8 




136. 


90. 


9 




300. 


125. 


8 




46. 


50. 


10 




105. 


90. 


9.5 




135. 


0.5 


8 


Dec. 14 


360. 


1.5 


10 


Dec. 14 



322 O. Arg. S. 4178 5 34 40 

323 L 11915 6 8 44 

324 La<aille2462 i . .. .. 
A and B T ** *^ 
A and C 



25 13 100. 


1.8 


o . . , y 


Fcbr. 20 


1 41 90. 


1.7 


8. ..9 


Febr.27 


23 56 190. 


2. 


7. ..9 


Febr. 7 


281.9 


30.30 


11 





325 O. Arg. S. 5814 6 46 59 -26 26 20. 1.6 7. 8... 8. 5 "Febr. 8 



1.2 7. 8... 8. 5 Jan. 22 



326 L 13404 


6 49 57 + 2 28 


60 


327 L 13492 
A and H 


j 6 52 28 2 52 


90 


A and (" 




100 



342 

Notes 
H 3780 of Cape Observati- 
ons is entered without distaDCOs 
or angles, with this description 
only : ^quintuple, 6*** and 7"* 
Classes. Magnitudes, (7), (7), 
(8), (8), (8)" Looking this up to 
supply some further details, the 
group was found to consist re- 
ally of six stars, two of them 
being quite small. ThestarEis 
probably the one not noticed by 
Herschel. The relative places 
of these stars are given with 
rough measurements. The star 
C was at once perceived to have 
a near companion, and the prin- 
cipal star, A. suspected to be a 
very close pair, but was not 
satisfactorily verified until some 
nights later. The latter is very 
difficult with my aperture, and 
the other by no means easily 
seen under ordinary atmosphe- 
ric conditions. Taken together 
the group is a very interesting 
one. The large stars. A, B, C, 
and D are respectively 10726, 
10727, 10728 and 10725 of La- 
lande. The system is just visi- 
ble to the naked eye, and shown 
on Heis* star atlas as 6 .7 mag. 
It is 6™35* exactly following a 
Leporis. 
Another pair in I^epus. 
Pretty pair in Monoceros. 
\ The wide pair, A and C, is the 
' double star, S 537. but South 
) failed to notice the close compa- 
nion. His measures of the di- 
stant star are given. It is a very 
easy object, and rather stran- 
gely missed heretofore. The 
wide pair (27"8) in the field 
4' south is S 538. 
The south following star of awide 

pair. 
Pretty pair in Orion. 



1. 8.0... 8. 5 Jan. 22 ( 
10. 10.0 ) 



A fine triple star. 



2J* 



343 



No. 2062 



344 



Nr, 
328 



382 



333 



334 
335 



Designation RA. 1880 Del. 1880 Pos. 

f ^^f n'^* i 7" 1™ 3« -11- 7' 135" 

A and B j 

A and C 350. 



Dist. 

0"7 
20. 



6.0. 



.8.0 
5 



329 Can. Maj. 146 7 4 8 

330 Anon. 7 13 27 

331 Anon. 7 15 36 



2 1097 
A and B 
A and C 
A and D 



} 



7 22 14 - 



16 2 


95. 


15. 6.0. ..10.5 


Feb. 10 


41 


220. 


1.2 8.5. ..9.0 


Feb. 9 


24 9 


120. 


•2. 8.0. ..9.0 


Feb. 7 


11 19 


166.4 


0.80 6. 5... 8. 5 


Jan. 28 




312.1 


20.20 8.7 






165. + 


30.+ 9.8 





( 



Argus 269 
A and B 
A and C 
L 15933 
L 17341 



!' = 



57 23 —22 1 40. 



8 2 3 
8 41 58 



60. 
—21 42 350. 
+ 32 270. 



30. 
2. 
3. 



Mags. Discovered Notes. 

p, , r. ) A and C constitute the double star 2 

} 1026, which by reason of the distance 

/ and faintness of the companion was 
rejected in me as. micr. The large 
star 18 a very close and difficult pair, 
and perhaps closer than estimated. 
Denibowski measured the angle on 
two nights (1875.25) giving 130*8 and 
127^3, and notes on the first occasion, 
„if a separation, I have but the suspi- 
cion; very difficult*^. The principal 
star, which is Can. Maj. 139, is shown 
on Heis' maps as 6.7 mag. 

Bright star with very faint companion. 

Pretty pair of small stars. 

About 10' north -following 29 Canis 
Majoris. Not in any star catalogue 
I have been able to refer to. 

Struveonly gives the companion C. The 
fourth star, D, was noted by Sir Joiin 
Herschel in one of his Catalogues. 
(Mem. R. A. S. Vol. III). The pair 
was examined to see if the two di- 
stant stars were identical, and the large 
star at once detected to be a close pair, 
the Elongation being nearly in the di- 
rection of Herschel's companion. Sub- 
sequently Dembowski measured it on 
two nights (1875.25) the results agre- 
eing almost exactly, the mean being 
here given. Struve s measures of his 
companion are given for that star and 
my own estimates of the fourth com- 
panion, which, so far as I am aware, 
has never been measured. The star C 
has a minute attendant at adistanceof 
about 12" in the direction of 305**. 
Dembowski finds that he suspected the 
duplicity of the principal star several 
years ago, but neglected tofollowitup 
at that time. This is P VII. 116 (=B. 
A. C. 2470) and given 6 magnitude by 
Argelander and Heis. 
\ Fine double star with a distant com- 
panion. 
I This is L 15760 = O. Arg. S. 7866. 

Very easy pair in Argo. 
7. 5... 11.0 April 11 The preceding of these stars in the 

field. 



2. 7. 5... 9.0 Feb.20 / 



8.5 
8.0... 9.0 Feb.20 



345 



No. 2062 



346 



Nr. 
336 

337 
338 
339 
340 



Designation RA. 1880 Del. 1880 Pos. 
L 18173 9^ 6°»10« —16" 19' 240" 



Dist. 
]"2 



L 18502 
L 18518 
L 18737 
Laniont 624 



9 16 54 

9 17 16 

9 25 16 

11 23 49 



—17 23 
—14 59 
-15 13 
4- 3 51 



320. 
270. 
220. 
7.6 



10. 
7. 
1.1 



7.0. 
8.5. 
8.0. 



.9.5 
.9.5 
.9.5 



Mch.27 
Mch.27 
Mch. 27 



3.96 8.0... 10.0 May 2 



341 Hydrae 348 



12 57 19 -19 56 140. 1. 6.0...(i.0 May 29 



342 O. Arg. S. 12741 13 8 49 -18 17 35 



7. 8... 9.0 May 29 



343 Centauri 219 13 45 8 -31 1 120. 1.2 6.0... 8. 5 April20 



344 O. Arg. S. 13285 13 52 23 —24 58 130. 



9.0... 9.0 May 14 



345 Lac. 6051 


14 34 39 


-29 11 


150. 


1. 


7.0. 


,7.0 May 30 


346 Librae 23 


14 41 49 


16 50 


250. 


1. 


7.0. . 


.8.0 May 16 


347 Centauri 330 


14 47 18 


-32 49 


340. 


10 


6.0. . 


.10.0 May 12 



348 2 Serpentis 



14 5;') 40 + 20 130. 0.5 6.0... 6.0 May 16 



349 L 27579 15 2 52 +- 2 9 50. 3. 

350 B. A. C. 5020 15 8 29 —27 9 170. 1.3 

351 O. Arg. S. 14417 15 10 20 —15 8 300. 5. 

352 O. Arg. S. 14427 15 10 43 —26 33 170. 10. 

353 Ke(ihin2307 15 13 55 +85 57 300. 2. 

354 O.Arg.S. 14797 15 36 —25 2 280. 6. 

355 L 29506 16 4 14 +45 42 100. 0.4 



356 O. Arg. N. 16336 16 29 51 +69 12 270. 5. 8 5.10.0 



Mags. Discovered Notes 

8.0. . .9.0 Meh.27 The wide and unequal pair, ln36» 

following and 3' north, is H 4182. 
The south following of two stars. 
Faint pair. 

Five pair of small stars. 
Rather difficult; measured by 

Dembowski May 26***- 
A fine close pair, and not difficalt. 
In some of the Catalogues this is 
rated as high as 5^** magnitude. 
A considerable distance south fol- 
lowing 54 Hydrae. 
This beautiful pair is readily seen, 
notwithstanding its low altitude. 
It is near the well known pair! Cen- 
tauri, and is Nr.4624 of the B. A . C. 
The wide pair 3™9" preceding is 

H. N. 59. 
Close and rather difficult pair. 
Distance may be slightly under- 
rated. Tliis is I^ 26940. 
Large star appeared reddish. 

This is B. A. C. 4912. 
A splendid close pair, and not very 
difficult ander the best conditions. 
A mean of four measures of the 
angle by Dembowski July 7^ gi- 
ves, P = 117»2. One of Sir Wil- 
li am Herschel's wide pairs, H VI. 
51, is erroneously called a 2 Ser- 
pentis. It is 1 Serpentis, a star 4™ 
17" preceding and r 17" south. It 
has a 10 mag. companion of Class 
VI in the direction of about 220*^. 
Excessively unequal and difficult 
Very fine southern pair. 
Companion very faint, but bears 
magnifying well. 
May 29 In the vicinity ofNr.350. 
April 21 One of the components of a wide pair. 
May 12 Very easy double. 
May 18 Excessively difficult pair 56" prece- 
ding 2201b- Elongation slight on 
the best occasions. Probably the 
the most severe test for a small 
aperture of the close pairs in this 
list. 
May 6 A little following, and 10' north of 

15 Draconis. 



7.5. 
6.5. 
8.0. 

8.5. 
9.0. 
7.0. 
7.0. 



.11.8 
..8.0 
.11.6 

. . «/ . o 
.9.0 

..9.0 
.7.0 



June 7 
May 23 
May 23 



34 7 



No. -ioa-i 



348 



Nr. Designation KA. 1880 Del. 1880 Pos. 

357 L 31094 16h59'»52'' -| 10H3' 2800 

368 W.XVII. 1374 17 43 10 -f34 32 205. 

359 W.XViri.l849 19 7 4 23 13 9.0 

360 .Anon. 19 14 18 f35 75. 



366 



367 



Dist. 
1"2 



5. 
5. 
5. 



Mags. Discovered 
7. 5... 10.0 July 29 Difficult. 
8. 5... 10.0 July 18 
8.0... 9. 5 July 29 
8.0.. .9.5 July 12 



Notes 



361 W, XIX. 1429 19 45 7 +22 22 350.1 3.24 9.0. . .9.7 Nov. « 



362 Radclifte 4737 20 15 54 4 44 59 120. 0.4 7.0... 7.0 July 24 



363 Vnlpeiulae 93 20 24 28 +20 12 60. 

364 L 40166 20 41 52 +24 58 218.1 



20. <.0. 
1.02 8.7. 



.11.0 Nov. 7 
.9.2 Nov. 8 



366 O.A.N.21118 20 43 36 H-51 21 300. 5. 8.0. . .11.5 July 11 



O.A.N.21157.20 44,9 
A and B j 

A and C 

L 40478 20 49 58 



f50 3 140. 


1.5 8.5. ..9.0 


105. 


45. 9.5 


f 27 38 120. 


0.4 8.0. ..8.0 



368 Aquarii 45 21 1 1 — 9 43 100. 0.5 8.0... 8,0 Aug. 8 



369 


RadcliHe 5237 21 22 31 


+52 14 


(U). 


10. 


7.0. 


..11.0 


Aug. 17 


370 


O.A.N. 22429 21 28 14 


4-52 13 


;s40. 


4. 


8.5. 


..9.0 


Aug. 17 


371 


O.A.N. 22566 21 32 .58 


4 58 10 


40. 


5. 


8.0. . 


.10.0 


Aug. 16 


372 


Arg.(50«)3403 21 35 49 


--51 1 


3(i0 . 


1.4 


8.0.. 


.10.5 


Auj;. 17 


373 


Anon. 21 37 1 


4-48 47 


170. 


2.5 


9.0.. 


.10.0 


Aug. 6 


374 


O.A.N.22750 21 38 5!t 


4-50 27 


160. 


1.2 


8.0. . 


.10.5 


Aug. 17 



375 O.A.N.23503 22 4 29 H 50 11 330. I 



8.0... 9.0 Aug. 17 



376 Radclifte 5607 22 . 8 1 +59 30 150. 3. 7.5. . .11 .7 Aug. 12 



About 20^ north of 0:^336. 
Near 2 2445. 

A distant companion in the direc- 
tion of 345". 
About 10' from 12 Vulpeculae, north 
preceding. The measures a mean 
of two nights by Dembowski. 

A very close and difficult pair about 2™ 
following, and 17' south of -2 2667. 

The companion exceedingly faint. 

Near 30 Vulpeculae. Dembowski's 
measures (1874.91). In a later obser- 
vation he gives the angle 40"6, and 
says, „the north star certainly the 
smiallest". At the time of finding it, 
I estimated the angle angle 240**. 

Only seen by careful attention. It 
is l°i29« following, and 6'4l" north 
of 2 2732. 

Aug. 7 (Following O -2*412 2"48«, and about 
I 11 ' south. 

Excessively difficult pair in the field 
with 32 Vulpeculae. 

This star was thought to be a close pair 
in 1873, but I was unable to decide 
positively. Examining it again on 
this occasion, the duplicity was very 
apparent, the stars being nearly sepa- 
rated with 400. This is L 40892, 

A difficult pair 3™23» preceding 2 
2803. 

Easy and uninteresting jjair. 



Beautiful little pair 2"^1® preceding 

7i' Cygni, and 22' north. 
The south star of a wide pair. 
Almost an exact duplicate of Nr. 372. 

Itisl^^lO^followingTr'Cygni, and 11' 

south. They are both rather difficult. 
The 6 mag. star 2°^ following with 

a distant companion is II 1741. 
Very difficult pair 22' south of JS 2880. 

Best seen with high power. 



Nov. 12 



877 0.A.N.23765U^^22 
A and n ) 

B and C 

378 O.A.N. 23808 22 12 50 



+54 4 65. 60. 



+60 16 



30 
90 



3. 
4. 



8.0... 10.0 Aug. 17 („. ^ , ,, 

" > Minute double 

10.5 ) 

8. 5... 9.0 Aug. 12 



companion, 



349 



No. 2062 



350 



Nr. 
379 
380 



381 
382 



383 
384 

385 



Designation llA. 1880 Del. 1880 Pos. 

lladcliffc 56.58 22»>16>° 0» -i-53"13' 330" 

RaclcIiHo5693j.^.3 22 o .,.49 g 325. 
A and 1> j 



Dist. 



// 



A ami C 

W. XXII. 580 22 27 22 



H 1828 
A and i'> 
A and C 



to. 



i 



22 48 18 



1-32 47 

44 7 



135. 
210. 

225. 

350 . 



1 

20. 

35. 
1.2 

1. 

20. 



Mags. Discovered Notes 

8. 5... 9.0 Aug. 17 A line dose pair. 
Q ^ in Q % c J ^ *"d C make Nr. 234 of the list of 

8.0... 10. 8 Auff. 5 » . , , , , . .1 r> II r^ 

wide doubles m the Poulkowa Ca- 



8. 



i 



talogue. 



L 44855 
Aqiiarii 265 

11 5532 
A and H 
A and C 



22 49 57 
22 56 14 



-I- 8 49 
-19 5 



23 4 31 -f31 50 



240. 
90. 

130. 

80. 



10. 
1. 

0.4 

60. 



7.8. . .7.8 
8.5 



8.0... 10. 5 Au«j:. 22 A delicate pair in Pegasus. 

fi SO ()»f '>6 i ''^'^^ distant companion discovered by 

" / Herschel. With the newly found close 
9.8 ' star it is a very beautiful and interesting 

triple. The large star is B. A. C. 7983 
and is readily visible to the naked eye. 
8.0. .. 11 .0 Nov. 10 Very faint attendant. 
7.0. . .9.0 Nov. 1 A close, and rather unequal pair; diffi- 
cult under ordinary conditions. 
(1 'f 94 ]The wide pair noted by Herschel; di- 
> stance not given, but described as be- 
( longing to l lass VI. I tind the larger 
star a remarkably dose and difBcult 
double. It required the very best con- 
ditions to make the duplicity beyond 
doubt. The principal star is Weisse 
XXIII. 40. Herschel gives the magni- 
tudes of A and ('as 7 and 9 respectively. 
6.0... 11.0 Aug. 13 A distant minute companion. 
8.0... 9.0 Nov. 12 An unimportant pair. 
6. 5... 10. 4 Dec. 29 Given by Heis 6.7 magnitude. 
7 . 5 ... 10. 8 Dec*. 30 Similar to the last, but both stars smaller. 
8.0... 11.0 Aug. 6 Companion very faint. 
Note. Sine the completion of the foregoing list 1 have found the sixth magnitude star, B. A. C. 282, 
near y Cassiopeiae, to be a remarkably difficult double star. The companion is very minute, and within l" of 
the bright star. It will require careful attention with any aperture. It place is: RA. 0^56™13*; Decl. 4"60"26'. 
Chicago, August 24, 1875. 



386 


B. .\. C. 8173 23 21 12 


+70 1 


320. 


20. 


387 


L 4()1G2 23 28 8 


—10 22 


80. 


5 


388 


W XXII 1 590 23 28 52 


-i 37 30 


340. 


25. 


389 


L 46423 23 35 18 


-1 31 54 


45. 


l."». 


390 


h 46617 23 41 33 


-1-48 38 


240. 


10. 



Neue , Elemente des Planeten (100) Hecate. 



Aus den Oppositioneu in den Jahren 1868, 1869, 
1871, 1872 und 1874 leitete ich folgendes Elementen- 
system ab: 

Epoche und Osculation 1875, December 21.0, 
mittleres Aequinoctium 1880.0. 

L= 78«19'37"37 
M= 130 39 19.75 



7c r- 307"40' 17"62 
Q = 128 12 1.67 
i =- 6 23 11.64 
tp = 9 26 39.45 
/i -- 652"48673 
log a = 0.4902899 
Utrecht, im April 1875. Dr. ./. E. Stark. 



•sr.i 



No. 20(i-i 



Bc'deckiuig vuii « \'irginis durch deu Mon 

Benb. Eiiilritt CSS^aV'S iiiiltlere Piilkowac 
Beob. Austriti 1 40 52.9 , „ 

InBtriiiiicnt: sccIis/.oHtgfr Retractor Rept'oli) Nr, 5; Beobacliter; 



, beobachtet in PulUowa, 1875, September 3. 

Zoit, ziemlitjli gut, Stern unruliit; iind schwacij. 



Observalluns t'aites a rubservatoire du Marseille. 

X'lnn^Ie (149) DScoiivi^rto, a Tonloii&e, pour M. I'errotiu. 



1875 

Octobre 



i)!' 



"•J3» 



-J3 7 17.82 

■23 6 37.08 

•_>S 5 17.81 

■23 i 40.75 

■23 3 2S.03 



L. f. p. 
—1,1748 
-■2.9485 
—1.1749 
-1.1589 
— 1.1513 
4-1.2417 



P. 
9ti" 8'56"8 
'96 13 57.3 
96 18 36.8 
96 27 4-2.0 
96 32 15 
9fi 40 18.8 



L. f. p. 

— 0.8^277 
~0.8-29« 

— 0.8-28;? 
— 0.S298 
—0-8313 
-0.8-299 



I) 7 

c 8.9 
Ces oiiservatious 
La planetf (150) 



9 3.-) 49 
8 57 47 

8 51 .'m 

9 4 31 
11 ■2.S -23 

e J,. I'Observ. 

Plaii^lfl (150) D^coiivcrte par M. Watson. 
10 14 10 ;.9 4'2,9K -2.9764 83 9 38.0 -0. 7-246 

FoBitionis raovenncs (1«b ^tcvfles de comparaison ponr 1875.0. 

AR. P. 

142 Weisse (;i. v.) II. XXIII 231' 9'»I3«25 96' 22' 40"7 
8073 IJ. A. (.'. 23 4 10.26 96 38 17.05 

968 Wrisse (n. r.) II. .16 19.87 83 10 18,7 

out ete faites ici par M. Ilcrrelly. 
imli(iin'' coiniiiP ctant de 14. j^racileur par la depechc ameriL'ni 



A utoriti. I 

Cat. W. 

Cat. B. A. C. 
Cul. W. 



Anzoige. 

Es ist sciioii ill triilieren Biiiideii bcmerkt worden, daas oliiie ausdriickliilie Bcstflhing mid Voraiis- 
bezalilung keine Nuiiiiner eines neuen Bandea versandt wird. Die Herreii Abonneuten, welche diese Blatttr 
fortzuBetJipn wrinachen, werden also ersiicht- tun Uutorbrechimgen zii vermeiden, baldmoglicbat ihre BesteUtingeii 
eiuTAisfuden. 

Man pranunierirt bei der KxpeditJou dieaes Blattea (Kiel, K'"iuiglit;hn Steruwarte) mit 9 Mark 60 Pfentiigeu 
deiitsclier Rt'iclismt"iii/,e, itod sou dieseoi Preise wird auch den BuchhaDdlimgeu iind Postamtern kem Itabatt 
gegebeo, die also iiotliwi-udi;f ihren Abnehineru boiicre Preine berechnen nmssen, — Ueberhaiipl sind alle in 
dieser Auzeige berechnelen Preise NuttoprcJse. 

Fiir die mit der Post veraandten Eseinplarc findet eitie kleine Eriioliung slatt, so daas der Preis fiir den 
Band, incl. Porto, sii li stcllt: Ffir Deutschland nnd Oesterreicli aut 12 Mark deutacber Kaichsmiinze, fur Enf^land 
auf 15 sb.. fiir Frankreiuli i.nd It;dien aiif i7'/4 Francs, fiir Nordainerika auf 37a Dollars, fur Hollaud atil 
1 '/a liollandisebe Ducaten. 

Einzelne Ntminiprn werden nur ziir Coaipletinitig, wpuii sie vorratbig sind, a 50 Pfennigen abgelasseii. 



Zu Nr. 3062. & W. Bumham. Sixlli Calntoeu.: ..| (10 
Eleineiiic? des Plaiielcn (100) Hccnif. 349. — 
1S75. September 5. 351. — Slephan. Utisi-rv. 



I u h a 1 1 : 

uow ilouWc ilars dist 

W. Fabritiiu. Bedeckiiug 



I G-iucti rcfraclor. 337. — J. E. Stark. Ni 
Virgiiits durch den Mniid. beobaclili;! in Pulkoi 
de Marseille. 351. — knivige. 351, 



[Abdruck aus den Astr. Nachr. Bd. 128.] 



Measures of Barnard's new Merope nebula 

with the 36inch Equatorial. 
By 5 W. Burn/Mm. 



In November, 1890, Mr. Barnard discovered a new 
nebula in the Pleiades (A. N. 3016) which had escaped 
detection by all previous observers from the fact that it is 
so close to the bright star, Merope, that it is buried in the 
brilliant light of that star and completely hidden in ordinary 
observations. I have lately made a set of measures of this 
singular object from Merope with the 36 inch Equatorial. 
The nebula is readily seen with that instrument when one 
is aware of its existence, and it can probably be seen now 
with a somewhat smaller aperture; at the same time, its 
discovery with any instrument is little less than remarkable, 
from the difficulty of seeing it at all except when the bright 
star is placed outside of the field, and of course there is 
only one position which is favorable for this purpose. 
The distance between the two is so small, that the nebula 
even then is in the extreme margin of the field, and easily 
overlooked without careful attention. 

Merope and new nebula. 

1891.689 167?! 37"72 

692 167.0 35-79 

728 164.2 36.00 

731 167.0 34.89 

Mr. Barnard J with the same instrument, measured the 
difference of Right Ascension and Declination between the 
two objects, and obtained : 

Diff. R.A. = 9:04 
Diff. Decl. = 35.72 

The position angle and distance deduced from these 
observations, and the mean result of the foregoing direct 
measures are as follows: 

1890.92 i65°8 36:85 B 2n 
189171 166.3 36.10 f/ 4n 

These independent results are certainly remarkably ac- 
cordant, when the character of the new nebula is considered. 
If it were a star, or had a well-defined central point, there 
would be no difficulty; but in this case a faint disc of 
light, at least ten or twelve seconds in diameter, has to be 
bisected by the wire in the extreme margin of the field, 
and there is necessarily under the circumstanres a good 

Mt. Hamilton, 1891 Oct. 10. 



deal of uncertainty in doing this as compared with the bi- 
section of a star, however faint, or difficult to see. 

A rough setting of the wires to include the more 
readily visible diameter of the nebula in the direction of Me- 
rope gave 1278; but this must not be taken as a measure, 
even approximately, of its extreme dimensions. In the paper 
referred to Mr. Barnard estimated it as about 30* in dia- 
meter, and I have no reason for changing this value. The 
drawing given in A.N. 3018 is a faithful representation of 
the nebula, and its position with reference to Merope. 

This is not only far more interesting than any of the 
nebulae heretofore discovered in the Pleiades by visual and 
photographic method, but, judging from its situation and ap- 
pearance, is one of the most singular objects in the heavens. 
With respect to its nearness to a bright naked-eye star it 
is unique. There may be other examples, but certainly no 
other has ever been discovered, and this close association 
of a faint nebula and one of the prominent stars of the 
Pleiades is an interesting fact whether such association i:; 
accidental or otherwise. No star bright enough to be visible 
to the naked-eye is known to have a small, definite nebula 
even within several times the distance of this nebula from 
Merope. Of course there are many examples of large stars 
involved in widely diffused and extended nebulous masses, 
of which Tempets nebula about the star in question is an 
iUustration, but these nebulous objects appear to be of an 
entirely different character from the circular, condensed 
forms so of^en found among the small detached nebulae. I1 
may be that a careful examination of the bright stars b) 
cutting off their light from the surrounding field would re 
veal other examples of companion nebulae. 

Th^ese measures were made with a power of aboui 
500 in order to give the best separation, and get rid o 
the objectionable light of the star as far as possible. O 
course with such a power nothing would be seen of th< 
nebulous background discovered by Tempd. These measure! 
may be of more interest in the future when it will be pos 
sible by careful re-measurement to ascertain whether th< 
new nebula is drifting in space with Merope and the othei 
stars of this famous group. 

i>. W. Burnkam. 
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Measures of the binary star S 2367 

with the 36 inch Equatorial. 



The close pair of this triple system has been a diffi- 
cult object since the first observations by Struve. The 
maximum distance is probably not much greater than o?4, 
and for the last twenty years it has been gradually dimini- 
shing. It is now a pretty good test for the 36 inch telescope 
of this observatory. I have the following measures this year: 



1891.326 

389 
S78 



io7?i 
109.3 
104.6 



0:07 ± 

0.09 

0.09 



1891.43 107.0 0.09 

The distance in the first observation was estimated* 
There is no doubt about the proper quadrant being given 
for the smaller component. The stars are sufficiently un- 
equal to make this certain, even with the present small dis- 
tance. 

As but few measures have been made of the close 
pair, it may be convenient hereafter to give these obser- 
vations in chronological order. The following is a complet 
list of the measures, omitting only negative results where the 
pair was noted as single, etc. 

Mt. Hamilton, 1891 Sept. 15. 



1833.88 


68?3 


©74 


S 


30 


184377 


70.4 


0'3 


Ma 


in 


1846.9s 


77.8 


0-53 


OS 


30 


1862.73 


66.3 


0-55 


Ma 


3n 


1874.72 


67.8 


0^37 


N 


an 


1875-65 


242.3 


0.32 


Sp 


4n 


1883.62 


250.4 


0.30 


Sp 


30 


1883.94 


62.1 


0.22 


En 


6n 


1891.43 


107.0 


0.09 


P 


30 



It appears from these measures that the motion is 
very slow, and that until recently the change has been prin- 
cipally in distance. There seems to be no doubt of the 
smaller star having been on the following side during the 
entire time covered by the observations, and, therefore, the 
period must be a long one. It may be some years before 
it is measurable again, as the distance will probable still 
further diminish. 

There is a third star about 14" distant, in the direc- 
tion of 194^ but there has been no sensible change in its 
position since the measures of Struve in 1832. 

5, W, Burnhatn. 



The discovery of the duplicity of the principal star of -S 3018. 



In the course of making a series of measures of 72 
Pegasi 0720) with the 36 inch refractor, I happened to 
look at a star in the immediate vicinity, which proved to 
be 2 3018, and saw that the larger component of this 
wide pair was a close double. It is easy enough with the 
large telescope, but still close enough to have escaped de- 
tection by those who have previously measured the wide 
pair, without any change in the distance. 

With the 36 inch I have made the following measures 
of A and B : 



With the same instrument I have obtained the foll- 
owing measures for the wide stars {S 3018): 

1891.673 203?7 19700 — 9.5 
692 203.7 18.90 — 8.7 
709 203.0 18.86 — 8.8 

The following are all the measures of these stars: 



1891.673 
692 

709 

1891.69 74.0 



72?I 

75-6 
74.2 



0:24 
0.26 
0.23 

0.24 



7.5 
7-3 
7.5 

74 



7-5 
73 

7.4 



1830.52 


204?0 


18:92 


7.2 


9-5 


2: 


3n 


1843.74 


203.4 


19.41 






Ma 


in 


1864.45 


204.0 


18.98 


7.2 


9.0 


A 


3n 


1870.07 


203.8 


18.83 


7-9 


9.8 


Du 


411 


187957 


202.9 


19.19 


70 


9-5 


Cin^ 


in 


1891.69 


203.5 


18.92 




9.0 


fi 


3n 



Lick Observatory, 1891 Oct. 10. 



Evidently there has been no change in the relative 
positions of these stars during the sixty years covered by 
the measures. It is equally certain that the new pair will 
ultimately prove to be a binary system. 

S. IV. Burn ham. 
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Double- Star Observations made in 1879 and 1880 with the 18^-mcA Refractor 

of the Dearborn Observatory^ Chicago^ U.S. 

I. Catalogue of i^i New Double Stains with Measures. 
11. Micrometrical Measures of 770 Double Stains. 

By Sherburne Wesley Burkham, M.A. 

(Received June 5; read June 9, 1882.) 



Introduction. 

The double-star observations which follow comprise 151 new pairs of which 
570 measures have been made, and 770 pairs from the various catalogues of 
which there are about i^goo individual measures. This work in the main 
was done between November i, 1878, and the end of the year 1880, although 
a few measures were made in the early part of 1881, and a few in the begin- 
ning of the present year. During the greater part of 188 1 I was away from 
Chicago (at the Washburn Observatory, Madison, Wis., and at the Lick 
Observatory, Mount Hamilton, Cal.), and, therefore, excepting a few recent 
observations, the work now presented was finished in the two years following 
its commencement. 

Method of Observing. 

The general method of making the measures has been already sufficiently 
described in the former series (Memoirs R.A.S. vol. xliv.), of which the 
present work is a continuation. It is only necessary to add that more care 
has been taken to have in all cases the line joining the eyes either parallel to 
the line between the stars measured, or at right angles to them. In my own 
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experience I have found this very important, not only giving better and more 
uniform readings of the angle, but enabling the observer to set the wires 
quicker and with greater apparent certainty. It should be stated that this 
has special reference to the measurement of close and faint objects, where 
the components are seen with more or less difficulty. It is not improbable 
that this attention to the position of the observer would be less important in 
measuring two bright objects, where the certain bisection of each would be an 
easv matter. 

The Micrometer. 

The micrometer attached to the 18^-inch Refractor has been briefly 
referred to in the introduction to the former measures. It works as well in 
the matter of illumination and otherwise as any of the old forms of micro- 
meter which I am acquainted with. The bright-wire illumination has been 
invariably used. To provide against any lost motion, the micrometer screw 
is always turned in the same direction, and against the spiral springs attached 
to the frame carrying the moveable wire. Double distances have been mea- 
sured in substantially all the observations. In the very few instances where 
this has not been done, owing to the great distance of the companion star, the 
omission has been stated in the notes. Ordinarily I have made four settings 
for the angle, and three measures on each side of the fixed wire for the 
distance. So far as I can judge, as good a mean is given as from a greater 
number. Certainly nothing is gained by taking a great marly readings, and 
the loss of time in so doing is a matter of some consequence. After each 
setting for angle and distance, the wires are changed back and forth, perhaps 
20** in angle, and changed several seconds in distance, so that each reading 
shall be entirely independent of the others. 

In these measures I have noted the sidereal time, and also indicated in 
the last column by the Roman numerals the eyepiece employed. Ordinarily 
the highest power has been used which the steadiness of the air and the 
magnitude of the star would permit. It is a fact well known to double-star 
observers that some minute stars (principally below twelfth magnitude) will 
not bear much magnifying, even when the atmospheric conditions are the 
most favourable ; and it is not easy to tell in advance what will be the best 
power for any given object, and particularly for very unequal pairs. 
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The powers of the several micrometer, eyepieces are as follows : — 



Eyepiece. 


Power. 


Eyepiece. 


Power. 


I. 

II. 

III. 


190 
292 


IV. 
V. 


638 

9*5 



Eyepieces IV. and V. could only be used when the seeing was very 
good, and the air steadier than the average. Eyepiece I. has been rarely 
used, if at all, in these obseryations. The value of one revolution of the 
micrometer screw is 1 1'''420. 

Observing Seat. 

I wish to call attention to the excellent practical advantages of the 
observing seat described in Monthly Notices for March 1881, by Prof. 
George W. Hough, Director of the Dearborn Observatory* Its simplicity 
and ease of manipulation will be strong recommendations to astronomers who 
have used the cumbersome and complicated machines heretofore made. Such 
devices, with their cone-wheels, tracks, tangent-screws, chain-belts, gears, etc., 
and appliances for vertical and horizontal movement, may be very ingenious 
as mechanical contrivances and look well on paper, but for practical purposes 
in double-star work are worse than useless; and the observer, who wishes to 
make the most of his time with the telescope, cannot afford every ten or fifteen 
minutes during the evening to spend the time necessary to put such a chair 
in the proper position for an observation. It is not too much to say that any 
observing seat which cannot be changed from the proper place for one star to 
its place for another star of different altitude, and in another part of the 
heavens, in a quarter of a minute, will not be convenient and economical for 
any department of work requiring fi-equent changes. I have made several 
thousand measures by the aid of this seat and others like it (at the Wash- 
bum and Lick Observatories), and have found it for all kinds of actual work 
in this department so entirely satisfactory as to be nearly perfect. 

Classes of Double Stars Observed. 

The remarks in my first series of observations on the selection of stars 
for measurement will apply equally well here. In preparing a working list, 

z 
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it was necessary that it should have a large proportion of comparatively wide 
and easy stars in order to provide irork for poor nights, or when the air is 
not steady enough fur the more close and interesting objects. In filling up 
this part of the list, I have endeavoured to select from the old catalogues of 
Struve, Hehscuel, South, and others, stars which have been partially or 
wliolly neglected by late observers. The stars of this class do not usually 
prove to be of a very interesting character ; but it is of some importance to 
ascertain what change, if any, has occurred in the last half-century. Prof. 
Ormond Stone, of the Cincinnati Observatory, has done a valuable work in 
this direction; but there are many stars yet requiring attention. For nights 
of the best definition, I have selected tlie more difficult binaries and other 
interesting stars, and particularly those which from the closeness and in- 
equality of the components are rarely observed. It may be thought strange 
that I have not confined my measures to stars selected from my own cata- 
logues. This I should have been glad to do, for measures of these would be 
more valuable than any other class of double stars, because of the stars 
themselves and the few observers who measure them; but it must be remem 
bered that only a very small per centage of these thousand stars, much less 
than in any other double-star catalogue, can be measured on the poorer 
kind of nights. The stars discovered with the 6-incb can for the most part, 
c\*en ^vith tliis much larger instrument, be properly measured only under 
better than average atmospheric conditions. 

In a general way it may be stated that on each night the stars measured 
were as difficult as could be observed under the circumstances, and, there- 
fore, it may be understood that the very wide pairs were measured under 
the poorest conditions. With this explanation, it did not seem necessary to 
iiccompany the measures with notes of the seeing, etc. My intention at the 
beginning was to measure each star at least three times, but it was found 
impracticable, from the time and labour required to manage so large a dome, 
to finish the measures of each pair in any limited time, and consequently some 
of the pairs have only one or two measures. 

The fall aperture of the telescope has been used in all the observations. 
I have satisfied myself by experiments in this direction that nothing is 
gained under any circumstances by reducing the apertiire of the instrument; 
and I have no doubt this is equally true of all first-class telescopes. 
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Mount Hamilton Observations. 

Prof. E, S. HoLDEN, of the Washburn Observatory, and myself went to 
lihe Lick Observatory, Mount Hftmiltou, Cal., in October 18S1, for the 
, purpose, among other things, of observing the Transit of Mercury, and while 
there I had an opportunity of using for a couple of weeks the 13-inch Clark 
refractor in double-star observations. As the rainy season had commenced 
at this time, there were but few good nights. Some new stars, however, 
were discovered, several of which were difficult naked-eye stars, and a few 
measures of other pairs were made. These results are given at the end of 
the Chicago measures. Some of the most important of the new stars were 
found on the last clear night I spent on Mount Hamilton, and were therefore 
measured but once. I endeavoured after my return to Chicago to make other 
measures, but as these stars are very difficult even with the larger instru- 
ment, and the weather during the past winter was very unfavourable most of 
the time, only a few additional measures were secured. 

The micrometer, provided with the new form of bright-wire illumination, 
and some other recent improvements, worked so well in every respect that it 
wa-s always a pleasure to use it. The following illustrated description of this 
micrometer is taken from Monthly Notices for Slarcli 1882. 

In alt my double-star measures I have imiformly used a bright-wire 
illumiuation, that metliod having been found by experience to be much 
superior to any form of bright field, and particulm-ly in the observation of very 
close pairs and very faint companions which coidd only be seen with difficulty 
without any illumination at all. The Fraunhofer plan (which 6cem.H to have been 
the best in general use), of attaching the lamp to a hollow arm forming an angle 
of about 45° with the axis of the telescope, was always very objectionable and 
inconvenient, from the fact that to obtain a propiT light on the wires it was 
necessary to change the place of the lump with every change of the wires in 
position-angle, so as to allow the light to strike the wires approximately at 
right angles. For' some years past 1 have given much attention, and made 
many experiments, with a view to the improvement of the micrometer in 
tlii.s respect. This resulted, while at the Wasliburn Observatory during the 
summer of 1 88 1 , in the execution of a plan for the " end " illumination of the 
Clark micrometer attached to the 15^-iiich refractor of that Observatory, 
That device was fully described and illustrated in the English Mechanic for 
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September 16, 1S81. This micrometer was regularly used for some months, 
and although the illuminating apparatus was somewhat roughly made, and 
intended only to demonstrate the practical success of this device, it was found 
to work so satisfactorily in every respect that the micrometer for the 12-inch 
refractor of the Lick Observatory was constructed after the same plan, and 




was used by the writer for some weeks on Mount Hamilton, Oal., in the latter 
part of i88[. This illuminating apparatus is identical in principle with that 
previously described, but, as would be expected from the great skill and 
ingenuity of the firm of Alvan Clark & Sons, by whom it was made, the 
mechanical construction generally is vastly improved, and the convenience 
and usefulness of the micrometer increased thereby. 
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The accompanying illustrfltiou is engraved irom a pUotograpli of the Lick 
Observatory micrometer, the construction of which will be understood by a 
brief description. 

Thf! micrometer is of the usual form made by the Clarks, B being the 
graduated head of the micrometer-screw, and A another graduated head turn - 
ing on the same axis for giving the whole revohitions of the screw : C ia the 
head of a pinion attached to the plate under the micrometer-box, and gearing 
into the teeth of the rigid circular plate containing the position circle, for 
moving the wires in position angle ; D is the head of another small pinion for 
sliding the eyepiece over the wires ; E E' are heads yf the bisec ting-screw for 
moving the whole system of wires and the box S in a direction parallel to the 
micrometer-screw, and at right angles to the wires. The light from the lamp 
L is reflected by a mirror in N, and passes down that tube and through M, 
and then through a hole Ju the end of the box to the wires. A condensing 
lens is placed in N, for the purpose of conceutratiug the light on the wires. 
On the opposite side of the wires, towaitls the micrometer head, a small 
reflector ia placed which reflects the light back, thereby symmetrically illumi- 
nating the wires on both sides. The lamp swings freely on its axis in the line 
of T, but always maintains a vertical position, whatever may be the direc- 
tion of the wires or the pointing of the telescope. The tube X, with tlie 
lamp and its attachments, has anaxle K supported by the fixed arm K. 
The bearings T, and axle of the lamp, arc kept always horizontal by the 
weight of the counterpoise I*. The tube M is fi-xed to the micrometer Iwx 
and projects loosely over N far enough to allow for the necessarj- movement 
of the box by the bisecting-screw E. The supporting arm K is attached by 
the set-screw J, not to the box, but to the plate underneath it, so that the 
weight moved by the bisecting-screw is not increased at all by the illumina- 
ting apparatus, \ttached to the same jilate, on the opposite side by a set- 
screw I, is the rod H, bent so as to be thrown forward out of the way of E' 
and B, with a weight F to balance the weight of the lamp attachments. The 
whole device can be instantly detached when desired, by loosening the scre'wa 
I and J. In the tube M is a slot V, in which is placed a slip of red or other 
coloured glass, held in any desired place by a light spring pressing against it. 
All or any part of the light can be made to pass through the coloured raediom. 
The mirror in N is attached to a tube which slides into the tube O. By 
turning this inhi by the milled edge projecting at O, the inclination of the 



174 ^Ii*- S. W. BuuxnAM, Douhh' Star Olnervations made in 1879 



miiTor may be varied to any extent, and the light reduced from the niaxi- 
mum amount until the wires become invisible. By turning the mirror 90° or 
more the light is entirely shut off. It will be seen that the lamp can revolve 
freely through the bent arm Q ; and the whole moveable part of the device, 
lamp, arm Q, and counterpoise P, can turn through the supjiorting arm K, 
the lamp at all times remaining vertical, and in exactly tho same position with 
respect to the wires. It might at first be supposed that the lamp, or some of 
the parts, would be in the way of the observer. I have never found it so in 
practice, and, although it is but a few second.s' work toeitlier attach or detach 
it, I have very rarely removed it, whatever might have btcn the use of the 
telescope at the time. 

It is important to preserve the relative positions of the micrometer- 
head, bisecting-ecrew, and pinion C, as here shown. No other arrangement 
will be as convenient. In every possible position of the micrometer, 
the necessary use of both hands at the same time will be found to be con- 
venient and easy for the observer. Naturally the more delicate motions of 
the micrometer- screw and the pinion will be effected by the riglit hand, and 
the corresponding movement of the bisecting-screw by the left hand. When 
the micrometer-box is anywhere near a horizontal position with respect to the 
observer (the wires at right angles to the line joining the eyes) C and E are 
used by the right and left bands respectively m measuring angles, and B' 
and E in measuring distances. When the box is more nearly vertical with 
respect to the observer, the head E' of the bisecting-screw will be worked 
by the left hand in each case. The convenience and practical value of this 
arrangement can only be appreciated by one who has used the old plans, and 
then tried this. 

With respect to the practical working of the ilium in ati mi, I will briefly 
say that it has proved a complete success in every respect. Any object that 
can he seen under any circumstances, however faint, can be well and 
accurately measured. There is no such thing as a star too faint for measure- 
ment, if it can be seen at all. A very feeble light is sufficient to illuminate 
the wires perfectly for any object. I believe fur better results can be obtained 
by the nse of bright wires in a large part of the most desirable and important 
double-star work, than is possible by the same observer using a bright field, 
and that sooner or later it will be generally used in all micrometrical obser- 
vatiouB. 
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The value of a revolution of a screw of this new micrometer was ascer^ 
tained by direct measures of the following stars : — 



Star. 


Assumed 
DiBtance. 


One 
Bevolutioii. 


Aldebaran and companion 


115*05 


14*04 


17 Tauri „ „ 


II711 


14*10 


^»and^*Tauri 


337*38 


14*08 


^»and^Tauri 


. . t 


1405 


^»and^«Tauri 


• « . 


14*11 


^' and ^ Tauri, dif. decl 


327*66 


14*08 


K* and K^ Tauri 


339*65 


14*03 


K* and K^ Tauri 


• • • 


1404 


K* and K^ Tauri 


• • • 


14*10 


K* and k' Tauri, dif. decl. ... 


34003 


14*14 


56 Andromedffi and companion 


18378 


1405 


^' and ^* Orionifl 


135*61 


14*11 


p and 94 Piscinm, dif. decl 


256-68 


14*08 


Atlas and Pleione 


29015 


14*06 


Atlas and Alcyone 


171-30 


14*21 


i9and2oTaQri 


35200 


14*10 



Mean= 14*086 

The powers of the several micrometer eyepieces were approximately 
measured as follows : — 



Eyrpiece. 


Power. 


Eyepiece. 


Power. 


I. 

II. 

III. 


160 
240 

370 


IV. 

V. 

VI. 


545 
700 

1400 



New Double Stars. 

The present catalogue of new stars contains about the usual average of 
bright or naked-eye stars found in my other lists. The following new pairs 
are naked-eye stars : — 
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/3 


Star. 


Distance. 


/3 


Star. 


Distance. 


874 


5 Persei. 


5*60 


940 


52 Hjdr89. 


4 '00 


875 


9 Persei. 


11-58 


946 


B.A.C. 5248. 


1-31 


877 


y Fornacis. 


"•53 


947 


/3 Scorpii. 


0*91 


878 


66 Arietis. 


I'lO 


954 


54 Hercnlis. 


2-56 


881 


46 Eridani. 


1-47 


962 


26 Draconis. 


1-37 


888 


0- Anrigee. 


791 


966 


B.A.C. 6301. 


062 


893 


B.A.C. 1935. 


17*60 


968 


{Lyree. 


43*37 


901 


65 Auriga?. 


1056 


980 


17 Cygni. 


7-07 


913 


40 Leo Minoris. 


10*92 


983 


B.A.C. 6966. 


0-86 


918 


L. 22496 


7*45 


990 


K Pegasi. 


027 


924 


31 Virginia. 


3*5^ 


997 


B.. 6203 


5-52 


925 


R. 2937. 


711 


1000 


0) Andromedse. 


2-29 


929 


48 Virginis. 


0*48 


1008 


126 Tanri. 


0*27 


930 


B.A.C. 4389 


2-68 


1009 


17 Oeminoram. 


096 


932 


Virginis 550. 


o*47 


lOIO 


T Oeminomm. 


187 


935 


86 Virginia. 


• 


fi-6i AB 
172 CD 


1014 


8 Scnlptoris. 


3*36 



The following stars, previously catalogued, have been found to be more 
closely double: — 



/3 


Double Star. 


New Companion. 


Old Companion. 


876 


2:258. 


i"i9 


// 
/ 6*01 

170-31 


877 


H. 2165 (y Fornacis). 


11-53 


4885 


880 


2 439- 


0-45 


2370 


886 


S687. 


090 


(i7'5i 
148-48 


889 


S707. 


i-ii 


18*04 


891 


H. 3275- 


989 


5282 


895 


2 888. 


0*27 


2-83 


933 


11. 2661. 


r88 


34*48 


935 


2 1780 re;. (86 Virginis). 


|i-6i| 
1172) 


2694 
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947 

948 
968 

973 

975 
980 

988 

990 

1014 



Double Star. 



y.III. 7 (/JScorpii). 

S 2005 re;. 

S 38. App. I. ({ LyraB). 

2 2'i3S- 
OS 367. 

". H55(HOygni). 

s 752. 

2 2824 (k* Pegasi). 
II. 3216 (c Scnlptoris). 



Kew CompanioD. 



0*91 
1*46 

4337 

143 

077 

7-07 
232 
0*27 
336 



Old Gompanioii. 



1350 
2854 
4348 

1073 
3342 
4617 

10617 
I176 

7431 



The reference number attached to the new stars is continued as hereto- 
fore from the preceding catalogues, which have been published from time to 
time, as follows: — 



First Catalogue. 
Second 



Third 

Fourth 

Fifth 

Siz<h 

Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 

Thirteenth 



» 



i» 



»» 



» 



>• 



f> 



f» 



» 



>9 



9» 



>» 



NO8. I 
82 



» 
•9 



107 

183 
230 

301 

39 « 

437 

453 

483 

734 
776 

864 



to 8t. 

to 106. 

to 182. 

to 229. 

to 300. 

to 390. 

to 436. 

to 452. 

to 482. 

to 733- 

to 77S- 

to 863. 

to 1013. 



Monthly Notices RA.S. 



» 



99 



99 



19 



99 



99 



» 



99 



99 



19 99 9f 

AHronomisehe Naehriehten. 



99 



99 



March 1873 

May 1873 

December 1873 

Jane 1874 

November 1874 

No. 2062 



99 2103 
July 1877 
December 1877 
Vol. XLIV. 



American Journal of Science, 
Monthly Notices R.A.S. 
Memoirs R.A.S. 
Report to the TroBtees of the James Lick Tmst. 1880 
Pablications of the Washbnm Observatory. 1882 

The present Catalogne. 



The measures of these stars, other than my own, are principally by the 
late Baron Dembowski. It may be stated here that the greater part of the 
first five hundred stars mentioned above have been thoroughly measured by 
Dembowski on three or more nights each. These observations were sent to 
me from time to time by that distinguished observer, and subsequently the 
mean results in collected form. In the following pages I have quoted those 

A A 
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measures whenever I have observed the same stars. Those observations, 
amounting altogether to about two thousand measures, with few exceptions 
have never been published. It is gratifying to know that the great work of 
that lamented astronomer is to be collected and published under the direc- 
tion of M. ScHiAPARELLi, of the Royal Observatory of Milan. When this is 
done, the immense amount of work accomplished by that most eminent 
astronomer and its special and lasting value will be better understood and 
appreciated. It is earnestly hoped that the publication will not be much 
longer delayed ; for the name of Dembowski is inseparably connected with 
this branch of astronomical research, and his measures are indispensable in 
discussing the movements of double stars. 

The present catalogue will conclude my astronomical work, at least so 
far as any regular or systematic observations are concerned. In a field so 
infinitely large, one can accomplish but little at the most, and how much, or 
how little, the astronomers of a few centuries hence can perhaps best decide. 
Of the thousand new double stars I have been able to contribute, it is certain 
that many, if not a large proportion, will be worthy of the attention of the 
observers and telescopes of the future ; and I trust that these early measures 
will then have a value they may be regarded as lacking now. At this time I 
may venture to claim that my work in this field has been prosecuted with 
some enthusiasm, and for its own sake only, and that my interest has not 
been divided among several specialties. I trust that other observers in 
following up the work thus commenced will derive as much pleasure as I 
have taken in doing my portion of it. 

In conclusion, I wish to express my grateful appreciation of the uniform 
kindness and courtesy of Prof. George W. Hough, the present Director of 
the Dearborn Observatory. I have received at his hands at all times every 
facility and assistance in doing this work, and am under many obligations to 
him. I am glad to be able to state that Prof. Hough is giving some por- 
tion of his time, when the instrument is not required for the regular planet 
observations, to the measurement of double stars, and has discovered some 
interesting and difficult new pairs. 

Chicago : 

May 22, 1882. 



ABBREVIATIONS 



USED IN THE NOTES TO THE MEASURES. 



/5 


denotes 


BURNHAM. 


Cin. 


»> • • 


0. Stone and CiNcrvvAi OnsiRvins 


De. 


>» • • 


Dembowski. 


Da. 


j» • * 


DCN^P. 


En. 


»j 


EXGELMAXN. 


Gl. 


>» 


Glediiill. 


«i« 


»» 


Herschel I. 


H. 


»» 


Herschel II. 


HI. 


i» 


Hall. 


J. 


>> 


Jacob. 


Je. 


»» 


Jedrzejkwtcz. 


Kn. 


»» 


Knott. 


lia. 


>j 


Madler. 


Mb. 


»j 


Mitchell. 


o:s 


>» • 


OfTO Struve. 


2 


» 


Struve. 


Se. 


>» • 


Secchi. 


Sbp. 


>» 


SCHIAPARKLLf. 


S. 


>> • 


South. 


Sb. 


>i • 


SonTH and HEP-^oiirc. 


Wn. 


»» • 


WiNXECKE. 
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Catalogue of 1$! New Double Stars 

discovered at Chicago from November 1878 to December 1880, 

with the iS ^'inch Bef actor of the Dearborn Observatot^. 



^864. D.M. (34°) 12. 

R.A. o^ 6'" 40* 
Decl. + 34° 40' 

1880-675 »38*8 V27 8-8.. .11-8 21:30 

1880782 140*3 170 90... 13 22 : 20 

1880*810 1357 170 — 22 

1880-824 139-6 174 8-8... 12 22 



II. 
10 II. 
25 III. 



188077 138*6 j-6o 8*9...X2-3 



P 865. D.M. (42°) 161. 





Il.A.o»»37» 14" 
Decl. + 42° 35' 












1880728 


196*8 


r'15 8-5. ..9-3 


21 :oo 


III. 


1880*775 


198-2 


1-15 8-5. ..8*7 


22 : 00 


III. 


1880782 


198-2 


1-23 8-5... 9-0 


22 : 30 


III. 


1880824 


196*6 


1-32 8-5. ..8-8 


21 :35 


III. 



1880-78 1974 1-21 8-5. ..90 

^866. D.M. (42°) 166. 

R. A. o*» 38" 5' ) 

Decl. + 42° 35' j 

This is in a low-power field with the 
last pair. 

1880728 679 1-31 90. ..9-1 21:00 III. 

1880-775 68-5 rii 9*3. ..9*3 22:05 in. 

1880-782 68-8 1-23 9'5...9-5 22:40 III. 

1880-824 67-6 1-40 90.. .9-0 21:45 IV. 



1880-78 68*2 1-26 9*2... 9-2 



P 867. L. 1719. 



r.A. o^ 53'" 56' 
lecl. + 11° 17' 



1878-944 
1880728 
1880-947 





171-1 


n 
0*99 


1767 


0-86 


1767 


1-03 



8-0...8-5 I : 30 III. 
80... 8-6 22:05 IV' 
8-4.. .8-7 I : 05 IIF. 



1880-21 



174-8 096 8- 1. ..8-6 



^868. 0. Arg. 1156. 



I. + 5i°24'l 



R.A. !*> 2" 54« 
Decl. 



There is a 10 mag. star in the direction 
of 12°. 



1880-636 


2323 


929 


80... 10-5 


20 : 15 


I. 


1880-678 


2335 


9-41 


80... 9-3 


— 


I. 


1880-703 


2347 


944 


— 


21 : 40 


II. 


1880-709 


234-9 


9*32 


80... 9-5 


21 :35 


II. 



1 880-68 



2338 9*37 8-0... 9-8 



P 869. L. 2935, 



1878-942 
1878-980 
1880-722 
1880-725 
1880-947 



R.A. !»• 


3o«3' 
3° 42') 






Decl. + 






197-3 497 


7*8... 12*5 


1: 15 




1992 5-42 


8*0.. .12-0 


0: 30 




1997 4-86 




22 : 40 




196-9 5-08 


8-o...ir-o 


23 : 20 


III. 


197-9 5-30 


80.. .11-5 


1:35 


III. 



1880-05 198-2 5*13 8*0... 1 1*7 



P 870. b.A.C. 525. 

R.A. !•• 36™ 22' I 

D( cl. + 56° 56' ) 

This star, given as 7 mag. in B.A.C. 
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and 6*4 in D.M., is strangely wanting in 
many of the star catalogues. 



^871. W.I. 729. 





R.A. i»» 4i« 49»[ 








Decl. - i^ 3Z') 






1878944 


3526 


175 8-5.. .90 


: 50 


II. 


1878980 


3507 


1*99 80.. .87 


0:35 


II. 


1880666 


3525 


213 8-5.. .95 


0: 10 


III. 


1880947 


3546 


1-67 8-5. ..9-0 


I : 50 


III. 



1879-88 352-6 1-88 84.. .9-0 



P 872. L. 3694. 

R.A. I* 54~28M 
Decl. + 32**44'i 

This pair is i™ 28* p e Trianguli. 



1880709 
1880725 
1880728 
1880775 



182*2 
1824 
182*4 
181-5 



M 
572 

5-12 

516 

4-99 



8*0.. .11*5 21 : 50 II. 

8*2...! t*5 0:20 III. 

8-3...! 1-5 22:50 II. 

8'0...i2-o 21 : 45 II. 



1880-75 182-1 5-25 81. ..11*6 



P 873- R- 597. 



1880*703 
1880-709 
1880775 
1 880-802 
1880*813 
1880-824 



RA. I* 


56-6- 
63^49' 






Decl. + 






u 

33-4 2-20 


7-0...10-0 


22 :oo 


IL 


30-4 1*95 


7-5...IO-S 


21 :oo 


IL 


273 1-87 


7*0... 10-5 


22: 15 


IIL 


25*2 2*09 


6*8.. .no 


22 : 10 


IT. 


31-6 214 


8-o...i2*o 


22: 15 


in. 


26-7 1-90 


7-8.. .11 5 


21 : 10 


IIL 



188077 291 2-03 7*3... 10-9 



1880-803 
1880-813 
1880-824 


676 1*06 
69-5 1-15 
69-6 085 


6-8. ..8-5 22 : 35 
7-0.. .7*5 P 22 : 50 
68. ..90 21 : 20 


III.* 

Il.t 
IV. 


i88o-8i 

• 


68-9 102 
Poor seeing. 


6-9...8-3 

t Very poor. 





j8 874. 5 Persei. 

R.A. 2* 3- i8»| 
I>ecl. + 57'' 5') 

A very minute companion, but not 
difficult under good conditions. 

1880-589 
1880*592 
1880-613 

1880*60 273-6 5*60 6*5... 12*5 



275-4 


5*32 


6-7. ..120 20:25 


II. 


271-1 


5*85 


6*3... 12-5 20:40 


II. 


274-2 


5-62 


6-5... 130 22:25 


II. 



)8 875. 9 Persei. 



RA. 2* 13 
DecL 



i^ 13- 59M 
+ 55' 18') 



Similar to the last, but a little easier, 
from the greater distance of the com- 
panion* 

1880-592 162-5 11*66 60.. .12-0 20:25 II. 

1880*613 161-5 11*^ 5*0.. .12*5 22:30 II. 

1880*627 162*0 11*49 5'5-..'2*5 23:00 II. 

1880-61 162-0 11-58 5*5... 12-3 



fi 876. (AC=J 258.) 



RA. 2»» i6» 46' 
Decl. + 32** 58 



:i 



The principal star of Struye's pair 
has a veiy minute and close companion. 

1878909 2330 1-30 8-5. ..13.0 23:50 

1880*063 2369 106 ...12-5 4:25 

1880-725 235*6 0*94 ...11*8 0:30 II. 

1880*824 236-2 1-47 ...12*0 22:40 III. 

1880*13 235*4 1-19 8*5...i2-3 

C and D. 



1878-909 


28*"8 


6-i6 


10*5... 10*5 


23:40 


IL 


1880*063 


28*4 


6x)7 


9^..- 93 


4: 15 


II. 


18807:5 


:87 


5*97 


93 .. 9*4 


0: 30 


IIL 


18807:8 


28-9 


5-33 


9*0... 9*3 


22:30 


IL 
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A and C, 



1878-909 

1 880-063 



HSA 70'ZS 
145-3 70-27 



o : GO II. 
4 : 20 II. 



Struve givea the magnitudes of a, C 
and D as 7-5, 9*5 and 102 respectively. 
There is but little evidence of change in 
the old companions. 



C and D. 



i83'-53 
1880-13 



iS32-iS 
1879-49 



26°8 


5-89 


S 


28-7 


6-01 
A and 0. 


/3 


143*6 


7026 


2 


M5-4 


70-31 


fi 



3 nights. 



» 



2 nigbts. 



fi 8/7. y Fornacis. 

K.A. 2»' 44™ 33' ) 
Decl. - 25° y\ 

The principal star with the distant com- 
panion were catalogued as a wide pair by 
Hekschel. In measuring this, a much 
closer and more difficult attendant was 

detected. 

A and B. 



1 8i: 09 1 1 
1880*922 
1880-931 
1880947 



143 '4 

1439 

1434 
i4)-6 



/» 



11-92 6... 130 

J204 ...i2-$ 

ii-:o ...130 

1095 ...130 



2 
I 
I 
1 



50 
40 
20 
20 



II. 
111. 
III. 
III. 



1880-93 144-4 11-53 



'.13 



3 :oo 
3 :oo 
' :4S 



II. 
II. 
II. 
II.* 



AandO ( = 11.2165). 

1879-953 i57*'-5 49*1 S -lO'S 

1880-911 157-2 48-51 ...11-5 

1880-922 156 1 49*45 ...11-5 

1880-942 157-2 48-27 — 

1060-68 1570 4^5 85 ...11-2 

• Poor seeing. 



Hebschel gives the angle of the dis- 
tant star i69°'4, with estimated distance of 
45''. The above are the only measures since. 



fi 878. 66 Arietis. 



R.A. 3* 2i« 26) 
Decl. + 22° 23') 



A difficult pair from the minuteness of 
the companion. 

i88ro44 765 106 60... 11-5 4:15 IV. 
1881074 79-4 115 6-0... 13*0 4:00 III. 

188106 780 rio 6-O...I2-2 



^ 879. B.A.C. 1075. 





K.A. 3»' 22™ 3*) 
Decl. + 10° 58) 




1878-942 
1878-980 

1879033 


703 25-31 6-5. ..12-13 ~ 
71-4 24-22 6-5...i2'i3 3:10 
71*6 24-42 6-5... 12-13 2:40 


III 
II 
II 



1878-98 71-1 2465 6-5... 12-5 



^880. (AC=S 439') 



II. A. s*" 37"" 3'! 
Decl. + 31° 47') 



1880-725 
1881-074 



353-0 
354-4 



A and B. 

0-37 8-5. ..8-7 
0-54 9-0... 90 



I : 00 V. 
4 : 20 IV. 



1880-90 3537 0-45 8-7. ..8-9 



AB and C. 



1878-917 
1880-725 



37'9 
380 



// 



23-87 8-0.. .8*7 
2353 ••.9'5 



I : 10 
I : 00 



IV. 
V. 



The larger star of Steuve's pair is a 
close and difficult double. There is very 
little change in the distant star, as will be 
seen from the following, which are all the 
measures of this companion : 



1830-99 


38*1 


23-20 


2 


2 niglits. 


1879-61 


37*3 


23-28 


Cin. 


I night. 


1879-82 


38-0 


23-70 


/3 


2 nights. 



a7id iSSo with the iSl'inch Refractor* of the Dearborn Observatory. 1S3 



^881. 46 Eridani. 

R.A. 4* 28« 4M 
Ded. - 7° o'J 

A fine pair, and not difficult. 



1878-931 
1879000 
1879066 
1879-102 



57-1 
568 

574 
569 



103 
1-37 

143 
1*59 



60... 9*5 4 : 35 

6*0... 10-5 4 : IS 

60... 1 1*5 4 : 45 

60.. .11*5 5 : 30 



III. 

V. 

III. 

IV. 



187902 570 1*47 6*o...io*8 



)8 882. Anon. 



Ii.A. 4* 32"» 14' 
Decl. - 11° 23 



•I 



The n. p. of two small stars in the same 
field. Only found in the Berlin Catalogue. 



II 



1880*079 2316 204 8-8...IO.O 4:50 11. 



P 883. L. 9091. 



. 4'* 44" 33M 
1. + 10*^ S2') 



K.A. 4'* 44" 33* 
Decl. 



A very difficult triple star, of which I 
was able to get only a single measure : 

A and B. 

187900) 17*5 o'35 70— 7'o 5:>S ^'• 

AB and 0. 
1879*000 I4§*5 i8*'35 — U S ' 25 III. 



P 884. L. 9534. 

K.A. 4'' 57" 22* 
Decl. - 12** 37' 

O II 

1879066 2007 o*5+ 8*0.. .8*0 5:00 III. 
1879*107 197*4 o*54 8*o...8'0 S : 30 IV. 



1879*09 1990 o*S4 8*0.. .8*0 



ft 885. L. 9758- 

K.A. s** 4" 54' I 
Decl. - 1° 55') 



1 88c* 104 
1881*137 
1881*151 



1*6*8 
13*9 

1977 



0*84 
0*72 
0*56 



1 88080 



16*1 0*71 



8*0... 8*0 
8*5. ..8-5 
85. ..8*7 

8*3...84 



5 : 05 III. 
5:35 III. 

5:35 IV. 



P 885a. L. 9823. 



R.A. 5*" 10™ o 
Decl. + 37° 3 



::) 



1880046 
1880*063 
1880125 
1880*142 
1880145 
1880*72; 



6^*6 
69*4 
66*2 
7ri 

71*5 
69*2 



2*l6 
2*24 
218 

2*19 
2*55 
2*56 



75. •• 90 

7-5... 90 
8*0..; 93 

7*5... 10*0 

7*5...io*o 

7-5... 9*5 



5 : 10 

7 : 20 

7 : 10 

8 : 00 

8:35 
2 : 40 



II. 
III. 

II. 

II. 

II. 
Id. 



1880*21 69-3 2*31 7*5. ..9*5 



^ 886. (ABC=S 687.) 







R.A. s*" 14™ 24' 
Decl. + 33' 41' 










A and B. 






1882*219 
1882-239 
1882*244 


66*6 
68*6 
68-3 


17*67 8*6.. .8-6 
17-46 8-3...8*s 
>7'39 8*5. ..8*8 

AandO. 


8: 10 
8: 10 
7: 50 


III. 
III. 
II. 


1882*239 
1882*244 


I53°i 
»53'3 


48-'63 ...8*6 
48*34 ...8.9 


8: IS 
7:55 


III. 
II. 



C and D. 
1882*219 246*9 o"90 8*5... lot) 8:05 III. 

The wide triangle was observed by 2, 
but he failed to notice the duplicity of the 
third star. A comparison of the measures 
would seem to indicate no material chan^^re 
in the relative positions of the bright stars. 



1829*24 
1882*23 
1829*24 
1882*24 



676 
68-5 

153*5 
153*2 



1717 

17-51 

4873 
48*48 



2 

2 
/5 



2 nights 



3 

2 

2 






AB. 
AC. 
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P 887. D.M. (33°) 1026. 

RA. 5* 14" 53*1 
i8'J 



Decl. + 33' 



A and B. 

^ OH 

1882*219 193-6 ri2 9*o...io*$ 
1882-239 195-0 0*89 — 



8 : 20 III. 
8 : 25 III. 



1882-221 94*3 i-oo 

A and 0. 

1882-219 331-8 xo-73 ...iro 
1882-239 334*7 10*72 ...I2-0 
1882-244 331*9 10-23 ...I2-0 



8: 25 
8 : 20 
8 : 00 



ni. 

III. 
II. 



1882-24 332-8 10-56 ...12 

There is another faint companion in 
the direction of 109% about the same 
distance as C. 



P 888. a- AurigcB. 

RA. 5* 16" 29« 

Decl. + 37** 17' 

A faint companion, but not di£Scult. 



» 



1880-123 169*5 7*9^ 60...I2-0 6:45 II. 

18S0-134 171*9 

1880*142 171*2 7*95 6*0... 12*0 7:45 II. 

1880*145 171*3 7*79 — 8:20 11. 

188014 171-0 7*91 60... 12-0 



fi 889. (AC=r 707.) 



., 5*» 20™ loM 
I. + 34° 19'J 



B.A. 5*» 20™ 10' 
Decl. 



The principal star of Stbuve's pair is 
double. The distant companion, D, had 
been noted by me with the 6-inch refractor 
previously {Monthly Noti^^eSy June 1874). 

A and B. 
1878-909 223^5 i-'ii 8-5...I0-0 2:10 in. 

A and C. 



A and D. 
1878*909 2007 2777 ...11-5 2:30 III. 

The Stbuve companion appears to be 
fixed: 



183075 



131-6 18-29 



fi 890. L. 10175. 



2 nighta. 



. 5»» 20" 49') 
1. + 37° 41') 



R.A. 5*» 2o"» 49' 
Decl. 



1880*123 
1880*142 
1880145 



285*8 
286*3 
287*7 



ri2 

1*3' 
1*07 



8*3...8*5 
8*5...9*o 
8*5. ..9-0 



6: 50 

7:50 
5:40 



II. 
II. 
II. 



1880*14 286*6 117 8*4...8*8 



•^891. AC=or(App.) 64=11.3275. 

R.A. 5*» 22" 50* I 
Decl. + 18° 19'] 

A and B. 
1879104 121*6 9-89 7*0... 13-0 5:40 III. 



A and C. 



1879-104 
1880-164 



o 

20*7 

234 



II 



53*02 7*0.. .7-0 
5263 8*0.. .8*0 



5 : 50 III. 
— If. 



The bright stars do not appear to have 
changed. The following are all the 
measures : 



1874-42 
1879-63 



20*6 

22*0 



52*86 
52-82 



De. 

3 



2 nights. 

2 



» 



^8892. D.M. (17°) 1006. 



. 5* 40™ 38' ) 

1. + 17° 41'J 



R.A. 5* 40™ 38* 
Decl. 



An unequal and difficult pair in the 
field with 130 Tauriy 12"/. 

1879*104 2710 1-21 8-7... 130 6:10 III. 

1879*175 2746 1-17 90.. .13-0 6:05 II. 



1878*909 131*4 i8'04 ...lo-o 2:20 III. I 187909 272*8 1*19 8-9... 13*0 



and 1880 with the \^\'inch Refractor of the Dearhorn Observatory. 185 



^ 893. B.A.C. 1935. 

R.A. S^ 56" 49* 
Decl. + 37"" 58'/ 

Wide unequal pair near 40 Aurigm. 
Heis, 67 mag. 

i878'893 127^3 ^T^S 60... 120 
1878-906 1287 17-5$ 6 5. ..130 2:50 

187890 1280 1760 6*2... 125 



^894. D.M. (19°) 1285. 

R.A. 6* 9™ 27M 
Decl. + 19** 3' ) 

In Arg. 7'6 mag. 

1881137 1373 5-13 8-5... 12*5 6:40 II. 
i88ri45 1387 5-16 80.. .12*5 6:55 III. 

188114 1380 514 8'2...I2-5 



fi 895. (AC=r 888.) 



R.A. 6*' 12" 23' 
Decl. + 28** 



23') 
?9') 



Hebsghel in 1828 (Seventh Catalogue) 
noted Hhe large star suspected to be a 
close double.' I examined this star in 
1873 with the 6- inch, and on one occasion 
thought there might be a little elongation 
in the direction of Struve's companion, 
but in December 1875, on a first-class 
night, the principal star appeared to be 
perfectly round. In 1879 it was again 
looked at with the 18^-inch, and at once 
seen to be an excessively close pair. It 
must have been much easier than it is 
now, to have been even suspected with the 
large reflector, and may prove to be in 
rapid motion. It was not separated with 
the highest power. 

A and B. 
1879220 133*^3 0-27 7'S"7'S 7:25 V. 



AB and C. 
1879*220 250-3 2*83 ...9-5 



7:35 "I- 



Struve's companion appears to have 
remained fixed. 



1831-22 
185716 



246*2 
250*8 



270 
2*77 






3 lii^'h!.*!. 
I n'iklit. 



P 896. L. 1 2414. 

RA. 6* 23" 48' I 
Decl. + 32** 15'f 

A difficult triple. 

A Acd B. 
1879000 199*3 089 70... 100 

AB and 0. 

OH 

1879*000 213*7 18-32 ...i3'o 
1880*125 207*9 ^8*56 ...130 



7 : oo IV. 



7 : 10 
8: 20 



IV. 
III. 



1879*56 210-8 1844 



.130 



^897. Mojwcerotis 97. 



RA. 6'* 44" 42' 
Decl. - o' 



42M 
23') 



1879*104 
1879*142 
1879*178 



O *l 

31*2 571 



29*6 

319 



5*62 

546 



6*5...i2*o 
6*5... 12*0 
6*8... 12*0 



6:45 
6: 15 

6: 10 



III. 
II. 
II. 



1879*14 30*9 5-60 6*6... 12*0 



P 898. 0. Arg. 5753. 



RA. 6* 45' 
Decl. - 15' 



,r-i 



A quadruple star in the neighbourhood 

of Sirius. 

A and R 



1879*184 
1879*220 
1880*079 
1880102 
1880*162 



355*3 
3587 
3563 
3521 
3584 



11 



294 
348 
279 
248 

305 



187975 356*2 295 



75. ..120 6:20 IT. 

7-5... no 7:50 HI. 

80.. .11.0 — III. 

80.. .11*5 - III. 

8*2... '0-8 7:50 HI. 

B B 
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C and D. 



1 879- 184 
1879-220 

1 8801 62 



270-3 
272-5 
2724 



// 



145 9'o...ioo 
1-53 io-o...iro 
1-64 IO-3...IO-8 



6 : 30 III. 
8 : 00 III. 
7 : 50 11. 



1879-52 271-7 1*54 9-8...IO-6 



1879220 282-1 
1880*162 284-2 



A and C. 

9^*33 
96-67 



7:55 ni. 

7 : 50 III. 



1879-69 283-1 96-50 



P 899. W.vi. 1526. 



. 6" 52" 9M 
l. + 18° 53'J 



R.A. 6'* 52" 9" 
Decl. 



A wide triple, the larger and middle 
•star of which is a close double. 

A and B. 

o // 

1379- 142 814 068 9-0... 9-0 6:50 III, 



AB and C. 



1879-142 
1879-145 



174-4 
1740 



// 



2419 ...10 
2395 — 



7 :oo 
6:45 



III. 
II. 



1879-14 174-2 



24-07 ...10 
AB and D. 



1879-142 
1 879- 145 



48-3 
47*9 



4036 
40-56 



...90 
...90 



7:05 
6: 50 



III. 
11. 



187914 48-1 40-46 



.9-0 



^ 900. L. 13688. 

R.A. 6»» 58- 33M 
Decl. + 21** ii'j 



Very unequal pair, about 40' n. /. f Ge- 
tninorum. 



It 



1880-189 271-5 1-52 8-O...I20 8: GO II. 
1880-214 2738 164 8-5...ir5 7:45 II- 

188020 2726 1-58 8-2.. .117 



^901. 65 Aurigce. 
n.A. 7^ 14" 2' I 

Decl. + 36** 59' i 



Two very minute companions : 

A and B. 

1878-900 8-6 10-28 6o...i2-o 2 : 50 
1878-906 8-1 10-45 5*5 -Uo 3:45 
1880-125 69 10-96 60... 12-0 7:15 

1879-31 7*9 10-56 5-8... 12-3 



1878-900 26-8 
1880-125 268 



A and C. 



36*10 
36-00 



130 
12-5 



2 : 50 

8 : 40 



1879.51 26-8 3605 ...12*7 



^902. L. 15575. 



R.A. 7** 52" 22' 
Decl. - 10° 34' 



The single measure of this unequal 
pair was made under poor conditions. 



// 



1879184 2471 1*33 80.. .11-0 8:15 II. 



^903. L. 15768. 



1879-104 
1879-170 
1879-200 
1880-236 
1880-274 



1879-60 



RA. 7»' 


58™ 9*1 






Decl. - 


i°3i') 






H 
352 1-32 


7 -6... 90 


7:50 


II. 


36-3 1-26 


7-5. -^o 


7: 15 


III. 


28-8 r6o 


80.. .95 


— 


II. 


34-6 1-48 


80.. .9-5 


7:45 


II. 


334 170 


80.. .9-5 


8: 50 


II. 


337 I '47 


7-8.. .9-3 







/B 904. Anon. 



R.A. 8*' 8™ 
Decl. - 5° 20 



■;) 



In a cluster, and near H. 2435. Not 
identified in any star catalogue. 

1880-030 79-9 3-12 8-3... 9-5 7:40 II. 

1880-167 828 283 8-5... 10-5 — li. 

1880-211 8ri 327 — 8:00 II. 

1880-236 81-3 3*27 8-3... 100 7:55 H. 



1880-16 



81-3 312 8-4... 100 



and i8So with the iSi^-inch Refractor of the Dearborn Observatory. 187 



)8 905. 0. Abg. 8288. 



. 8'* 10" 59M 
I. -15° 57') 



R.A. 8'» 10" 59* 

Decl. 



1879*184 
1879-192 
1880-226 
1 880-266 

187972 



o 

13*3 
II-5 

I2-I 
1 1 -7 

X2'2 



384 

377 

368 
369 



7-S.-.IO-5 
7-8...io*8 
8-o...iO'o 
8-0...I0-0 



8: 25 
8 : 40 



II. 
II. 
IL 
II. 



375 7-8...IO-4 



P 906. L. 16259. 



. 8'* II" 23M 
I. - 15-52'J 



RA. 8'* II" 23* 
Decl. 



Near the preceding pair. 



1879*184 
1 879- 1 92 
1880226 
1880*266 



186*9 
189*3 
184-6 
187-5 



3-51 
318 
361 

3-51 



8*o ..io*8 
8*3... no 
8*2...io*5 
8*$.. .10*8 



8 
8 
8 



50 
35 
15 



8: 50 



n. 
II. 



1879-97 187*1 3*45 8*2... 10-8 



P 907. Anon. 

RA. 8'* 14" 2M 
Decl. -12° 28' I 



Unequal and close pair, in the field with 
7 mag. star, I2*/. and 99" «. 



1879*206 
1880*266 



o 

57'4 



075 



58*3 0*90 



8'S...iro 
8*s...io*5 



8 : 20 m. 
8:30 IL 



1879*74 57*8 0*82 8*s...io*7 



P 908. Lamont 547. 



B and 0. 



1880*266 
1880-274 
1880*320 



2353 


078 


9*0... 1 1*5 


9 : 10 


II 


235*4 


0*82 


9*5...io*o 


9:30 


III 


233-1 


0*86 


90.. .11*5 


10 : 00 


II 



1880*29 234*6 082 9*2... II. o 

A wide pair, the smaller component of 
which is closely double. There is a fourth 
star, 12*5 mag. in the direction of 222°*G 
from A. 



1879066 
1879-189 
1 8801 84 



P 909. L. 1 87 1 4. 

RA. 9* 25" 25»| 
Decl. + 22^24') 

91-1 5*63 7*0... iro 
907 5*88 7*0... 1 1*8 

937 548 rs-'^yo 



10 
10 

9 



00 
00 
10 



IL 
IL 
IL 



1879*48 91*5 5*66 7*2... 120 



B 910. L. 18800. 



RA. 9" 27" io» 
DecL - 13** 28 



:i 



1879-134 
1880*226 

1880*269 



306-3 6*86 7*5... 10*5 
303-3 6*73 80... 100 
305*0 6-93 — 



o : 40 III. 

9 : 50 IL 

— IL 



1879*87 304*9 6*84 7*7...io-2 



P 911. L. 19780. 

R.A. io»» 2» 42' I 
Decl. - 19° 12') 

This pair is 6i' /. fi 218, and 90'' *• 
In L. 7 mag. 

Aand^B. 

1880-236 312X3 487 7*0.. .11*5 10:15 IL 
1880-274 310-9 464 80... 11*0 10: 10 IL 





RA. 9* 8" 25* 
Decl. - 7° 48' 








1880-25 


311-5 


475 


7-5.. .11-2 


















A and 0. 






A and BC. 










^ 0^ 


M 
















1IJ80-236 


83*6 


47-11 


...9-5 


10 : 20 n. 


1880-236 


184*6 60*38 9-0... 9*2 


9: 


20 


IL 


1880*274 


82*8 


47*54 


...9*5 


10: 15 II. 


1880*266 


184*7 60-74 8*9... 90 
184-6 60*56 9-0...9-1 


9: 


10 


II. 


1880-277 


82-9 


47-26 


..^9-0 


— n. 


1880*25 


1880-26 


8-31 


47-30 


• 9-3 
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/S 912. W. X. 253. 



RA. lo*" i6« 26* 



Decl. 



13° 4 



■] 



II 



1879134 1048 0-95 8-5...i2*o 
1879-206 107-8 095 8-7...! r8 



10 : 20 III. 
10 : 35 III. 



1879-17 106-3 095 8-6.. .11-9 



)8 913. 40 Leo Minoris. 



RA. lo*" 36" 27* 
Decl. + 26** 



27- ) 



This naked-eye star has a very minute 
companion. 



1880-266 
1880-274 
1880-296 
1880*299 
1880-373 



1216 
122-7 
124-1 

123-3 

122-2 



10-70 
10-82 
11-29 
11-20 

IO-68 



6-O...I3-0 II : 00 II. 

5-5... 130 10: 50 II. 

— — II. 

6-O...I3.0 10:00 

6*0... 12*5 12:4$ 



II. 
II. 



1880-30 122-8 10-92 60... 13*0 



P 914. L. 20750. 

RA. io»'39»46M 
Decl. - lo** 13') 

Very unequal and difficult pair. 

1880-236 338*^-3 1*53 6-5... 10-8 II : 10 II. 
1880-301 339-0 1-07 7-0... 12-0 9:4s ni. 

1880-27 3386 1-30 6-8. ..1 1-4 



^915. D.-M. (25°) 2303. 

RA. lo** 43" iy\ 

Decl. + 24° S5') 
Pair of small stars near 2 1478. 



// 



i38o-37o 2314 1-28 90.. .9-3 13:05 
i8{'.o*373 23J.-4 108 9-0.. .9-2 12:15 

i8«So-37 2329 118 9*0.. .9*2 



II. 
III. 



P 916. Crateris 31. 



- 14' 47') 



RA. ii»»8™ 13' 
DecL 



No measures were made of this close 
pair. 

1879*134 360*^0+ 072: 7*5 



fi 917. L. 22179. 

R.A. II *» 37" 25* [ 
Decl. + 11° 22'i 



1880-296 
1880*299 
1880-315 
1880-329 



1738 3-60 80... 1 0-0 

1760 3-70 7-8...IO-0 

1757 376 8*o...io*8 II : 15 

'75*5 374 8-2... 10-8 12:00 



— II. 



II. 
II 



1880*31 175-2 3*70 8*o...io*4 



fi 918. L. 22496. 

RA. II »» 50" 36* I 
Decl. + 32° 52') 

A very unequal pair, 67 mag. in Heis 
and Abg. Three faint nebulse in a low- 
power field p. 

1880-370 2308 7-64 70... 13-0 13 : 50 II. 
1880-373 2318 7-15 67... 130 13 : 15 I. 

1880-37 231*3 7*45 6-8... 130 



fi 919. W. xi. 1013. 

RA. ii»» 52" 7'j^ 
Decl. + 3f 49') 

A naked- eye star, 67 mag. in Heis and 
6*0 in Abg. 



1880*370 
1880373 
1880-375 



o 

13*8 
I7'5 
17'3 



II 
4*33 

4*12 

4*22 



6-0... 12-3 
6-5...12-0 
6 5... 12-5 



13 '• 15 n. 

13 : 00 II. 
12 : 50 II 



1880-37 16-2 4-22 6-3... 12*3 



and 1880 with the i2>\4nch Refractor of the Dearborn Observatory. 189 



j8 920. Corvus 17. 

34') 
41') 



RA. I2*» 9" 34' 
Decl. - 22® 



Atmospheric conditions unfavourable. 
This is L. 22971. 

J 879*373 2324 077 6*5. ..7-0 12 : 25 IL 
^921. Corxnis 22. 

RA. I2»» II" 42M 
Ded. ~ 23° 21') 

1879-373 2i7'-9 2*92 7-O...IO-8 12 : 15 II. 
1879-375 2200 3-05 7-5... 120 12:45 II* 

This star is L. 23027. It was mea- 
sured at Madison in 1881 on three nights, 
the mean of the five measures being : 



n 



1880-55 218-5 3-10 7-5. ..11-6 3 5 nights. 



^922. L. 23254. 

RA. I2'> 19™ 58O 
Decl. - 3** 49' • 

This close pair was not measured. 
1880-222 160-0+ 0-5+ 8t)...8-5 

j8 923. Virginis 168. 

RA. I2'> 22» IIM 

Decl. + 5** 4' J 

A difficult pair, 7*3 mag. in Abg. Not 
in Lalande. 



10 



1879-331 565 2-32 6-5. ..13-5 12 : 20 II. 

1879-342 61-7 2-03 6-8... 13.14 11:50 IL 

1879-370 60-6 2-12 7'o...i3-5 12 : 20 III. 

1879-33 59*6 2*i6 6*8... 13-5 



j8 924. d', 31 Virginis, 

R.A. 12^ 35" 53-1 
Decl. + 7° 28'/ 



1879-331 
1879*337 
1879-342 



26-9 

31-1 
280 



380 
3-S2 
3-35 



5-8. 

5-S. 
6-0. 



.11*5 12 : 45 II. 
.11-8 12 : 10 II. 
..12-0 II : 00 II. 



J 879*34 287 356 5 -8... 1 1-8 



^ 925. R. 2937. 

RA. n*" 5i» 6'\ 
Decl. + 44** 12' j 

Heis gives this as a naked-eje star, 
6'y mag. 



II 



1879-263 210-4 7-05 6-5... 12-0 9:40 II. 

1880-373 212-2 7-17 6-5...I2-0 15 : 10 II. 
1879-82 211-3 7*" 6*5... 12-0 



P 926. L. 24147. 

RA. 12*' 52» 13' I 
DecL - 5** 24') 

The magnitude is 9^ in L. and 9 in 

SCHJ. 



1880-296 


2687 


II 

1-97 


7-8...IO-8 


— 


II. 


1880*299 


270-6 


— 


clouded. 






1880-315 


271-3 


2-13 


8-2... I ro 


11 : 30 


11. 


1880-395 


270-8 


208 


8-5...I2-0 


12 : 30 


II. 



1880-33 2704 2-o6 8-1... 1 1*3 



^927. L. 24257. 



34* ) 
53') 



1880*296 
1880-315 
1880-331 



RA. I2»» 56" 
Decl. - 5° 53 

290-3 424 8-2...IO-0 

293-7 4-12 8*3... 10-5 
290-0 4-16 8-3... 10-5 



— 11. 

11 : 40 

12 : 00 II. 



1880-31 291-3 4-17 8-3...IO-3 



P 928. L. 24274. 

R.A. 12* 57'" 10' 



Decl. - 



lOM 

57') 



igo ' Mh S. W. BuRuririM, JDdubie'Star Observations made in 1879 



1880-296 


312-3 


II 

172 


1880-31$ 


314-5 


1-84 


1880-331 


312-8 


1-93 



8 •0^.9*0 

r5...8s 

8-0...8-S 



1 1 : 20 II. 

11 : 45 II. 

12 : 10 II. 



1880-31 3132 1-83 7-8.. .8-7 



fi 929. 48 Virginis. 

II.A. I2*» 57" 43' 



Decl. - 



n 



A fine close pair, and not very difficult, as 

the stars are sensibly equal in magni- 
tude. 

1879*373 230-4 o'-52 6-5. ..6-5 13:00 IV. 

1879-408 228-5 0-47 — 13 : 20 V- 

1879-416 229-2 0-47 60.. .6-0 13 : 10 V. 

1879-40 2294 048 6-2. ..6-2 



fi 930. B.A.C. 4389. 

. 13*' 0" 28M 
I. + 45" 54' i 



RA. 13*' 
Decl. 



This naked-eye star is a fine unequal 



pair. 

1879-263 

1879-274 
1879-291 



107-8 
110$ 
109-3 



// 



306 
2-55 
2-42 



6-O...I3-0 10:05 III. 
60... 12-0 10:45 II' 
6-0... 12-0 II : 10 III. 



1879-28 109*2 2-68 60... 12-3 



^931. Virginis 454. 



. I3»» 4'» 5i») 
I. + 13° 57') 



RA. I3*» 4" 51* 
Decl. 



Not given by Heis as a naked-eye star. 
This is L. 24489. 



ti 



1879-255 2057 4-78 

1879-329 204-5 4*92 

1879-331 205-0 5-50 

1880-395 2045 4-38 



70.. .11-0 


12 : 


40 


III. 


6-7.. .12-5 


12 : 


15 


II. 


6-5. ..11-5 


13 : 


30 


II. 


65. ..12-0 


12 : 


50 


II. 



1879-25 2049 4-89 6-7... 1 1-8 



j8 932. Virginis 5 50= B.A.C. 4531. 



RA. I3*» 28™ 28» 
Decl. — 12° 36 



••1 



This naked-eye star is catalogued as a 
variable on the authority of Schmidt, by 
whom its variation was discovered in 1866. 
The change is stated to be from 5 to 8 
magnitude, but nothing appears to be 
known of its period. It is given 6\ mag. in 
Lalande, and 67 in Heis. As a variable 
it has been designated Z Virginis, It was 
found to be a very close pair in 1879, with 
a very minute distant companion. If the 
principal star is really variable, it will be 
interesting to ascertain whether both of 
the components change, or only one. 
Hitherto close double stars have not been 
found among variables. 

A and B. 



1879-370 


8r8 


0-49 


60... 6-3 


13 i 15 


IV. 


i^79'373 


79-0 


0-47 


65. ..6-8 


13 : 20 


IV. 


1879-408 


869 


049 


60... 7-0 


13:40 


IV. 


1879-416 


77-1 


0-45 


60... 6-3 


13 : 00 


V. 


1879-39 


81-2 


0-47 


6- 1... 6-6 










AB and 0. 






1879*370 


1567 


2370 


...I2*0 


13 : 20 


IV. 


1879-373 


156-3 


2406 


...13*0 


13:25 


IV. 


1880296 


1527 


2371 


...12-3 


— 


II. 


1879-68 


155-2 


23*82 

• 


...12-4 


■ . 





The close pair was subsequently mea- 
sured by me with the Madison 15^inch on 
three nights. There is no satisfactory 
evidence of motion or variability. The 
mean result of the later measures is : 

1881-37 84-9 051 60... 6-8 



^933. AC = H. 2661. 



RA. if" 29' 
Decl. + 33 



and 1880 with the 18^-mcA Refractor of tlie Dearborn Observatory. 191 



The principal star of this wide pair, 
catalogued by Heesohel, is a moderately 
close pair. It is too easy to have escaped 
any prior observer with even a small re- 
fractor : 

A and B. 



1879-246 
1879-252 
1880-348 
1880-373 



o 

30-5 
304 

29-2 

325 



It 

230 
x-66 
r6o 
1-97 



8-5. ..90 
8-5. ..8-8 
8-5... 9-0 
8-2...8S 



10 : 50 
10 : 40 
12 : 10 

14: 50 



II. 
II. 
II. 
II. 



1879-80 307 1-88 8-4... 8-8 



A and C. 



1879246 
1879-252 
1880-348 



o 
21-2 



II 



3442 

221 3444 
220 3458 



...1213 
...1213 

...12*5 



11 :oo 
10 : 50 

12 : 15 



XL 

II. 
II. 



187968 21-8 34-48 



m m • k ^m 3 



Herschel gives the angle of C, 28°-o. 
The distance has never been measured 
before. 

^8934. D.M. (51°) 1855. 

R.A. \z^ 33" C) 
Decl. + 51° 3') 

A pair of small stars 2™ 39* jp. 2 1774 
re;. In Aegelandee only 9*4'°. 

1879*263 265-0 105 8-8.. 90 10:50 II. 
1879-274 263-9 0-97 9-0.. .9*2 10 : 55 XL 
1879 291 263*3 rii 9*o...9*3 11:25 II. 

1879*28 2641 104 90... 9*2 



P 935' 86 Virginis. 

RA. I3»» 39" 33M 
Decl- — 11^ 49'i 

As a v^ide double (A and C) this was 
catalpgued by Steuve, and subsequently 
rejtctel (2 1780 re;.). With the iS^-inch 
the principal star was at once seen to be 
double, but this had been measured four 
times lefore the duplicity of the Steuve 



companion was noticed. The latter is a 
very difficult pair, and will require pro- 
babl}*^ at least a 1 2-inch to show it. Al- 
together this group forms apparently one 
of the finest quadruple systems known. 
There are no prior measures of the distance 
of AC. Heeschel {Cape Obs.) gave the 
angle i6o°*3 (1836-4). 



A and B. 



1879-329 2981 

1879*331 2989 

1879*340 298*6 

1 879370 294*7 

1879*408 3017 



// 



1*51 
1*92 
1*60 

173 
1*28 



5*5. ..100 
57...IO-5 

6*o...iro 
50... 10*5 



13 

13 
12 

13 
14 



05 
10 

50 

25 
00 



i879'373 2747 
1879*408 276*3 

1879*416 272*3 



CandD. 

1*82 11*5. ..12-5 
1*56 11*5. ..130 
1*79 1 1*8... 13*0 



13:45 



1879*40 274*2 1*72 1 1*6... 128 

A and 0. 

1879*329 164*0 26*78 — 
1879*331 165*4 27*10 — 



1879*33 1647 2694 



^8936. D.M. (35^) 2505. 



RA. 13'* 51' 
DecL + 35° 13 



3'1 



1880373 97*4 3*80 8*3...i2*5 14:30 
1880*375 98*3 4*09 8-5...120 14:50 



188037 97*8 3*94 84...122 



III. 

II. 

II. 
III. 
III. 



1879*37 298*4 1*61 5*5... 10-5 



III. 
III. 
III. 



13 : 10 II. 
13 : 20 II. 



II. 
II. 



P 937- ^V. xiii. 1122. 

R.A. I3*» 51" 52M 
I>ea + 35'' 1') 

A pair of small stars, 4S' /. and 1 2' s. of 
the last. 
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1880*370 
1880-373 
1880-375 

188037 



105-6 

104-5 
104-2 



// 



089 
1-04 
089 



104*8 0*94 



80.. .8-2 
8-0...8-I 
8*3. ..8-5 

8*1. ..8*3 



15 : 45 
14 : 20 

14:30 



III. 
III. 
III. 



^938. 0. Arg. 13375. 

R. A. 13*' 59™ 29* 
Decl. — 26° o' 

This pair is 3* p. and 6' n. of 7r Hydra*. 

1879*373 292-2 0-88 7*3. ..7*3 14:20 III. 
1879-416 303-1 0-90 7*8.. .7-8 13 : 55 III. 

1879-39 2976 089 7*5... 7*5 



P 939. L. 26065. 





K.A. 14*' 7™ 48* 










Decl. — f 58'] 










A and B. 






1879-570 


160-5 o"69 80... 8*0 


14: 15 


III 


1880*468 


151*8 o*6i 8*0... 8-2 


15 : 10 


V 


1879-92 


1 56- 1 0*65 8-0... 8- 1 
ABandC. 






1879-370 


2809 8725 9-0... 




14 : 20 


III 



P 940. 52 Ilydrce. 



R.A. 14** 21"™ 
Decl. - 28° 



9M 
57') 



This star has a small but not very 
difficult companion. 

1879-373 276-3 3-95 5-5... no 14:40 II. 
1879*433 275*9 4*12 4-5... 120 15:00 II. 
1879-441 278*1 392 50.. .110 14:45 II' 

1879-42 276*8 4*00 50... 11-3 



^941. 



W. xiv. 5i4=L. 26605, 

RA. 14** 29™ 40* I 
Decl. + o*» 46') 



The n. p. of two stars. Very unsteady 
during the second measure. 

1879*33^ 2i4°9 072 8*2...8-2 12 : 20 IIL 
'879433 221-7 087 — 15 : 35 III> 

1879-28 218-3 0^80 8-2.. .8-2 



^942. Anon. 

11. A. I4»> 47™ 29" 
Decl. + 0° 2' 

A pair of small stars 187" from 02 
(App.) 131, in the direction of 22i°'S. Not 
in Aeg. D.M. 



1 879*433 188-7 
1879*441 191*2 



1-29 
1.20 



90... 9*0 
95. .9*5 



15 : 10 II. 
15:00 II. 



1879*44 189-9 I 24 9*2. ..9*2 



^943. L. 27885. 

II. A. 15'* 12*" i6M 
Decl. + i^ 23' f 

An unequal pair in the vicinity of 
6 Serpentis, Not in Heis ; 7" in Lalakde. 



It 

2*21 



'879433 94*9 2*21 ...12*5 15-50 II- 

1879*441 91-2 2*43 6-8... 12*5 15:20 II. 

1879-468 908 2-i8 6-5... 13-0 15:00 III. 

1880-465 93*3 2-37 6-5... no 16:00 II. 

1879-70 92-5 2*30 6*6... 12*2 



j8 944. L. 28326. 

R.A. i^^ 25" 34M 
Decl. + 48° 8') 

In Lalande 6™, and Radcliffe 67°*, 
but not in Heis. 

1879-266 128-5 ^0*64 6-5...12-0 12:30 11. 
1879-291 128-5 '0-85 6-5... 130 II : 55 II. 

1879-28 128-5 ^0-74 6*5... 12*5 
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P 945. L. 28358. 



R.A. is»» 26" 9 
DecL + s;"* 5 



a 



1879-263 
1879-274 
1879-291 



12-9 
136 
12-8 



M 



16-49 
16-54 

i6-o8 



6-3... 12-5 
7-0... 12-5 
7-0... 13-0 



II : 50 

11 : 10 

12 : 05 



II. 
II. 

n. 



1879.28 13-1 1637 6-8... 12*7 



P 946. B.A.C. 5248. 

R.A. I5»» 44" 44M 
Decl. + 55° 45') 

A fine pair of unequal stars. In Hbis 5™. 



1879-263 1548 1-28 5-0... 10-7 12:10 III. 
1879274 152-3 1-32 5*5... 10-5 11:20 III. 
1879-291 149-0 1-34 5-0.. .11-5 12:30 III. 



1879-28 



152-0 1-31 5-2... 10*9 



^947. P Scorpii. 



R.A. i5»» 58™ 28 
Decl. - 19° 29 



:i 



This prominent star has been known 

as a wide pair since the earliest double 

star observations ( = 7 9III. = Sh. 217 

= cr506)y and has been repeatedly measured 

by many obserrers. The large star is a 

close double, but the components are so 

unequal that it is a very difficult object, 

and will require in this latitude an object 

glass of not much less than 12 inches to 

show it well. 

AandB. 



1879-468 

1879-575 
1879-581 

1880460 

1880*468 

1880627 



870 
90-4 
909 

903 
846 
87-1 



0-76 
082 



I -00 

098 

I-OI 



2... 100 

...lo-o 

... 9-5 

...lo-o 

... 9-5 

.. 9-0 



15 : 20 



16 : 00 
15 : 20 
16: 50 



V. 
V. 

V. 
V. 
V. 



i88o-o6 88*4 0*91 



97 



A and C. 



1879496 
1879499 

1879575 



244 


X3-34 


24-5 


1355 


244 


1360 



1879-52 24-4 1350 

.Another set of measures of both com- 
ponents was subsequently made by me at 
Madison with the ISJ-inch refractor. A 
mean of three measures gave for A B : 

1881*50 92-7 0*96 ...9-3 





251 


U*37 


W 


I night 


265 


1365 


Sh. 




255 


137 1 


De. 


4 nights 


243 


1382 


Cin. 


7 „ 


25-2 


13-41 


/9 


3 M 



The distant star appears to have re- 
mained substantially unchanged with refer- 
ence to A since the earliest observations. 
Some of the measures are : 



1782-3 

1823-28 

186856 

1879-55 
1880-50 



P 948. Librce 213. 

R.A. i^^ 59" 19*1 
Decl. - 5° 58') 

The distant companion was catalogued 
by Stbtjve, but rejected from the list in 
MeiisurcB MicrometriccB. Both C and D 
were observed by Hebschel at the Cape of 
Good Hope, who found the angles 2 30*** 5 
and 185*^*0 respectively. The distances 
were not measured. The discovery of the 
close star makes it an interesting object. 

A and B. 



1879-425 

i879*433 
1879-441 
1880-468 



149-0 

147*4 
1546 
1509 



II 



1-51 ...90 

1-54 6-5...9*5 

1-49 70...9-5 

1-32 70.. .9-5 



16 : 10 III. 
15 : 45 III. 
16 : 00 V. 



1879*59 



1879*419 
1879-425 



150-5 1-46 6-8...9-5 

A and C (»S 2005 nj.), 

2336 28"54 6-5... 10-8 
233-9 28-55 ...100 



17: 15 
10 : 00 



187942 233-7 2854 



..10-4 



r V 
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A and D. 



1879*419 
1879-425 



H 



192-5 52-26 
192*9 52-29 



...11-2 
...10-5 



17 : 20 
17 : 00 



1879-42 


192-7 5227 10*8 








fi 949. L. 29365. 


( 






R.A. i6'» i« 54» 
Decl. - 9° 4/ 






1879*499 

1880-468 
1880-512 
1880-526 


201-4 0-75 80.. .80 
1976 050 80.. .8i 
1957 049 7-0.. .7-2 
196-4 0-74 7*5.. 7*5 


16: 10 
16: 10 
15:50 
16: 20 


III. 

V. 

V. 
IV. 



1880-25 197*8 0*62 7*6...77 



fi 950. Lamont 1987. 





R.A 


. i6'» 


18° 44' 
9° 35' 








Decl 


^** 






1880-465 


358^9 


1*24 


8*0... 9*o 


16: 15 


III. 


1880*468 


354*3 


no 


80... 9*0 


16 : 20 


V. 


1880-512 


354-0 


ri8 


80... 9* 5 


16 : 00 


III. 


1880-526 


3560 


1-22 


8*5...9-5 


16:35 


III. 


1880*529 


352*1 


ri8 


8*5...9*5 


16: 10 


m. 



1880*50 355*1 1-18 8-2. ..93 



J8951. W. xvi. 543. 

R.A. i6»» i8'» 59» 
Decl. + 33° 40' 

A close pair of small stars near 1/ Coronoe. 



II 



1879-296 54*9 0-98 8*3... 90 12 : 45 ni. 
1879-345 59*8 0-98 8*0.. .8*5 12 : 35 III. 



1879-32 



57*3 0*98 8*2. ..8*7 



^ 952. W. xvi. 938. 



RA. i6»» 31 
Ded. + 37 



m 
o 



9 
9 



:i 



1880-416 
1880*482 
1880-540 

1880*48 1461 385 80... 10-3 



146*7 3-84 80... 10-5 
146*2 3-86 80... 10-5 

145*5 3*84 8o...io*o 



13 : 45 II. 
1 5 : 00 III. 
16 : 20 II. 



)8 953. 0. Arg. 16454. 

R.A. i6*» 37" 49» 
Ded. + 70" 2 

A difficalt pair ; measured once only. 

1879-274 328*7 0*30 7*8.. .8'3 16 : 35 V. 



^ 954. 54 Hercdis. 



RA. 16^ 50" 59 
Ded. + 18'' 38 



:i 



A fine unequal pair, and not very dif- 
ficult. 

1879*342 172-9 2*25 5-0...12-5 14:30 III. 
i879'373 175*7 279 5o...i2'o 16:35 III. 
1879-378 177-5 2-65 ...I2'5 16:20 II. 

1879-36 175-4 2*56 50... 12-3 



/8 955. Redhill 2542. 



RA. l6»» 55" 5o» 
Decl. + 82° 



:} 



A close and difficult pair 11' s> of 
6 UrscB Minorisy and 2™ 27*/. 



// 



1880*681 348*0 o*54 8-2. ..9-5 18 : 45 III. 



j8 956. 0. Arg. 16420. 



.A. 17^ 4" loM 

eel. - 26° 33') 



R 
Decl 



This star was suspected with the 6-inch 
to be double at the time of the discovery 
of fi 125, in 1873, as stated in the note to 
that pair in my Third Catalogue. Since 
that time I have looked at it at least a 
score of times with several instruments^ 
including the iS^-inch, on a number of 
nights, but was never able to be quite cer- 
tain that this star was single, or that it 
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was really double. On the occasion of the 
first measure given below, the duplicity 
was obvious, although a very difficult ob- 
ject even with the large aperture. It is 
singular, to say the least, that it should 
have been even suspected, under any cir- 
cumstances, with the small refractor. This 
star is almost directly preceding the well- 
known pair, 36 Ophiuchi. 

1880-468 166-3 0-56 80... 100 17:00 V. 
1880-559 159-9 0-71 8-0.. .9-5 17:00 IV. 



1880-51 163-1 063 80.. .9-7 



^957- L. 31341- 



R.A. 17^ 8» 57" 
Decl. - lo** 10 



:i 



1879-499 
1880*468 

1880-529 



19-7 0-64 80... 80 17 : 10 
25-0 0-42 7-8.. .7-8 17 : 40 
26-1 0-68 8-0...8-0 16 : 30 



III. 

V. 

IV. 



1880-16 23-6 058 7*9.. .79 



J8958. L. 31344. 

R.A. I7>» 9» 25M 
Decl. - 19'' 12 I 

1880-520 223^1 i-'3i 8-3. ..8-8 16:15 
1880-529 218-8 1-44 — 16:45 



II. 
III. 



1880-52 22ro 1-38 83.. .8-8 



P 959- Ophiuchi 185. 

R.A. I7>» 16™ 8') 
Decl. + 5° 7') 



In Lalakde 6\ mag. ; not in Heis. 



1879-433 2588 

1879460 2580 

1879-463 260-4 

1880-526 257-6 

1880540 2588 



335 

3*41 
2-83 

3-37 
335 



7-0.. .12-0 17 : 10 
7-5... 12-5 16:20 
7-0... 12-5 
7*2. ..11*5 
70... 1 1-5 



17: 15 
17 : 00 



17 : 10 



II. 
II. 
II. 
II. 
III. 



P 960. L. 32122. 

R.A. 17** 32" 2M 
Decl. - i'' 5') 



II 



1880-518 2956 277 8-5. ..1 1-8 II : 10 II. 

1880-526 294-9 3-35 — — II. 

1880-529 2950 324 8-5.. 120 12 : 00 11. 

1880-540 294-2 3-37 8-2... 10-5 10:05 It* 

1880-53 294-9 318 8-4... I ri 



P 961. L. 32206. 



R.A. I7'» 33» 32- 
DecL + 3^ 28 



:| 



1880-597 
1^80*600 
1880-602 



140-5 802 



140-5 
141-4 



796 

8-43 



70... 11-8 
7*0... 11-5 
7-O...IO-8 



17 
17 
17 



25 
40 

30 



III. 
II. 
II. 



1879-88 258-7 3-26 7-1... 120 



1880*60 140-8 8-14 7-0... 11-4 



j8 962. 26 Draconis. 

RA. I7»» 33« 44') 
Decl. + 61'' 58' f 

A very fine pair, and not difficult, aU 
though the components are considerably 
unequal. This star has an annual proper 
motion, according to Abgelandeb, of 
o'''S82 in the direction of I52***2. It is 
evident that a brief interval between ob- 
servations will be sufficient to determine 
whether this movement is common to both 
stars. 



1879-274 1 47 9 

1879-291 150-3 

1880*627 1547 

1880*678 154-4 



1*34 

I 38 
1-52 

1-62 



5-5... 10*5 13:50 III. 

5-5...IO-5 13:35 III. 

5-0... 10*0 21 : 00 V. 

6-0... 9-5 19: 20 III. 



1879*97 151*8 1*37 5*5... loi 

In 1 88 1 1 made another set of measures 
with the 15^-inch at Madison on three 
nights, the mean result of which gives : 

1881*53 148*1 1*31 5*8...io*2 

There can be no doubt that this pair 
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constitutes a binary system. In conse- 
quence of the proper motion of 26 Dra- 
conisj the distance of the companion at 
the time of the second set of measures 
would have been only o''"47, provided it 
did not participate in this motion. 



fi 963. L. 32206. 

R. A. 1 7*' 33" 59') 
Decl. + f 28' I 

The magnitude in Abgelander is 7*2. 
There are two minute stars more distant 
in the same quadrant. 



1880526 1417 770 6-5...I2-0 

1880529 1407 7-94 6'8...ir5 

1880-540 142*8 790 6*8. ..1 1*5 

1880-578 141-5 806 7-0. ..11-5 



17 : 25 'II. 

17 : 20 II. 

16 : 40 II. 

17 : 20 II. 



1880-54 141-8 790 6-8... 1 1-6 

fi 964. R. 3775. 

R.A. 17** 47" 39*1 
Decl. + 48° 26' J 

A close, unequal, and very diflScult 



pair. 



</ 



1879-274 159-2 097 7-5... 12*5 14:55 III. 



P 965. Anon. 

R.A. iS** 20" + 
Decl. -17° 30' + 

Difficult and unequal pair. 

1880597 106-8 i'53 80... 120 18:15 111- 
1880600 io6-i 174 8-o...ir5 18:00 III. 
1880-602 104-0 1-43 8*3...i2'o 17 : 50 III. 

188060 105-6 1-57 81... 11-8 



j8 966. B.A.C. 6301. 

R.A. i8'»25'»25"| 
Decl. - 19° 3' 



A is the principal star of the large 
cluster, Messieb 25, Heis 67 mag., the 
distant companion being a close pair. 







A and BO. 








1880-549 


252'*-8 


6603 — 


17: 


35 


II. 


1880592 


252-6 


66-61 6-8... 


17: 


15 


III. 


1880597 


252-9 
252-8 


66-38 6-7... 
66-34 67... 


18: 


00 


IV. 


1880-58 










B and C. 








1880-592 




1200 


0-57 90... 9- 5 


17 


: 20 


IV. 


1880-597 


1 16-8 


0-67 90... 9-5 


17 


:5o 


IV. 


1880-613 


123-9 


0-62 90.. .9-5 


>9 


: 00 


IV. 


1 8806 1 


1202 


0-6^ 90... 9- 5 









)8 967. Scutum Sob. 47. 



R.A. i8»' 34" 5» 

Decl. - 14° 37' 



Place from Lamont. In one observa- 
tion the larger star was called reddish. 

1880-526 196-5 2-37 8-0.. .iro 18:10 II. 

1880-529 1976 2-31 80... 120 18:25 II. 

1880-540 193-8 2-57 7-8... 9-8 18:00 IL 

1880-559 195-3 2-49 80.. .11-5 17:50 IL 

1880-54 195-8 2-44 8o...iri 



fi 968. C Lyrce. 



R.A. i8^40«38 
Decl. + 37° 29 



:| 



1880-430 
1880-573 



A and B. 

27 5" I 43*25 4'o.-i3*o 
2757 4350 •••i3'5 



16 : 00 III. 

17 : 15 III. 



1880-50 275-4 43-37 



A and C. (2 38 App. I.) 



1880*430 
1880-553 



// 



1497 43' 54 —60 16 : 05 III. 
149*5 43'42 — 18 : 10 III. 



and 1880 with the iS^-inch Ifefi-actor of the Dearborn Observatory. 197 



1880*430 3042 
1880553 304-0 



A and D. 

— ...wo 
6r66 ...ir8 



16 : 10 III. 
18: 15 III. 



The new star is excessively faiut. The 
comparatively bright star was measured 
simply to fix its place for the identifica- 
tion of B. When the latter is seen, D 
will be a prominent object in the field. 
A and C are relatively fixed : 



183523 
187823 
1 880*49 



1497 
149*6 
149-6 



4371 
441 1 

43*48 



s 

Je. 

/3 



5 nights. 
10 

2 



99 



)> 



/8 969. ScHj. 219. 



R.A. i8»' 43" 49' 
Decl. - 8** 3 



'-1 



This is No. 219 of Schjellekup's 
* Catalogue of Red Stars/ 



1880*529 
1880*540 
1880*559 
1880*578 



237% 

235*8 
236*9 
2367 



14-07 

14*45 
14*43 
14*38 



7*0...I2*0 

7*o...iro 
7*o...i2-o 
6*8... 12*5 



18 : 40 
18 : 20 
18 : 00 

17 ' 30 



II. 

n. 
II. 
II. 



1880*51 2366 14*33 7o...ir9 



P 970. Anon. 



R.A. 18*44" 15' 
Decl. - 8*^ 



Closely following the last, 
star catalogue I have. 

1880*559 io7***o r'56 8*2... 1 1*5 

1880*581 io6'5 1*32 8*5...io*8 

1880*592 107*2 1*40 8-0... 1 1*5 

1880*597 108-5 1*43 8*5...! ro 



Not in any 



18 : 15 
18 : 20 

17:30 
18: 30 



III. 
III. 
III. 
III. 



1880*58 1073 1*43 8*3...ir2 



^971. Draconis 205. 

U.A. i8'»44""24V 
Decl. + 49** 18' I 

This is a very difficult pair, the com- 



ponents being quite unequal. Not in 
Heis. L. 35 119. 



1879*274 
1880*482 



353*6 
355*9 



059 
0*50 



65. ..8-5 
6*5. ..8-5 



1 5 : 20 IV. 
15 : 40 V. 



1879*88 3547 o*54 6-5...8*5 



P 972. SCHJ. 7042. 
RA. 18" 49" 59" 



Decl. 



. o'^ 



59' 1 
43') 



A and B. 



1880*526 
1880*529 
1880*534 
1880-539 
1880*581 



o 

4*9 
2*6 

4*8 

7*3 
3*9 



// 



115 
098 
096 
1*23 
1*14 



90... 9*5 
8 8... 9*5 
9*o...io*o 
9*o... 9-7 
8*8... 9-5 



18 
18 
18 
iS 
18 



20 
00 
20 

25 
35 



1880*42 4*7 109 8-9... 96 



A and C. 



1880-526 
1880-529 
1880*534 
1880*539 



14*4 
14*4 
14*4 

14*5 



// 



73*54 
73*57 
73*48 

7373 



90 
90 
90 

9*3 



18: 25 
18 : 05 
18 : 25 
18 : 30 



1880*42 14*4 73*58 



9*1 



^973. AC=5 2435, 



RA. 1 8'* 56"* 12 
DecL + 18° 35 



■] 



III. 
III. 
III. 
IV. 
III. 



Ill, 
III. 
III. 
III. 



This was observed by Stbuve as a 
double star only. Howe at Cincinnati 
discovered the duplicity of Stbuve's com- 
panion, and in measuring that, I found 
the large star was also double. 



A and B. 



1879*342 35^*8 0-98 

1879*575 3497 1*51 

1880559 350*7 1*54 

1880*581 351*1 1-43 

1880*597 349*1 1*67 



8-7... 12-5 
9*3... 120 
90...II-0 

9*5...i2-o 



18 : 50 
19:33 



II. 

II. 
III. 

II. 
III. 



188013 3507 143 9-1. ..120 



J 98 Mr. S. W. BuRNHAM, Dovble Star Observations made in 1879 



C and D (Hows). 



1879342 837 

1 879* 57 5 806 

1880*559 2620 

1880-581 262*1 

1880-597 265-2 



// 



2*19 
3*00 

2*97 

345 
2-87 



I2*0...I2*0+ — II. 

II-0...I2-0 — II. 

iro...ii-5 — II. 

— 18 : 55 n. 

11*5. ..12.0 19:35 II. 



188013 2627 2-90 1 1*4. ..120 



A and 0. (2 2435.) 



1880-559 
1880-578 
1880-597 



o n 

20-3 io*99 

20-5 1072 

21*3 1047 



19:05 
19: 30 



U. 
III. 



1880*58 



20-7 10*73 



A and D. 



1879-342 
1880-559 
1880-578 



o 

10-7 

3*4 
37 



// 



io-i6 
963 
973 



— 19 : 00 U. 



For AC Struve gives : 
1827-67 123 10-25 85. ..11*5 

/8 974. Lamont 3034. 



R.A. 18^ 58" 53 
Decl. - 6° 



?i 



Close pair of very small stars. A 
12 mag. companion about 25'' in the direc- 
tion of 100**. 



// 



1880*597 892 070 9*2. .. 9*5 18 : 55 IV. 

1880602 856 0-72 10*0,.. 10*5 19:05 III. 

1880-613 887 0-74 9-0... 9*5 19:15 IV. 

188060 87-8 0-72 94... 98 



fi 975. L. 36263. (AC=02 367.) 

R.A. I9*» lo™ 4M 
Decl. + 34° 21' j 

As a wide pair, this is O 2 367. The 
smaller component is a close and rather 
difficult double. There is a faint star 
nearer A than this, on the/, side. 



A and BC. 



1880-589 2280 
1880-592 228-1 



// 



33*35 7*8...9-o 17:25 IV, 
33*48 7-0.. .8*8 17 : 50 IV. 



1880-59 228-0 33-42 7-4.. .8-9 



B and C. 



1880-589 221-1 
1880*592 219-5 
1880-597 224*9 



// 



0-80 
075 
075 



...9-5 
...9-8 
...9-0 



17:25 
17: 50 
19:4s 



IV. 
IV. 
IV. 



1880-59 221*8 0-77 



•9'4 



There is no evidence of change in the 
wide pair. Dembowski gives : 

1865*90 228*3 33*69 6-8.. .9-3 



fi 976. Aquiloe 122. 



R.A. 19^ 26" 27' 



Decl. + 



5 



: 



Abgelandek 7 mag. ; 6^ Lalande ; 
not in Heis. L. 36963. 



1880-586 




109 I 


// 

1*94 


7-0... MO 


17 : 10 


III. 


1880-594 


1028 


2 -08 


70... 10-5 


19 : 00 


III. 


1880*597 


104-5 


2-05 


7-0... 10-7 


19 : 10 


III. 


1880-602 


103-8 


1*97 


7-7...! 10 


19 : 20 


ni. 



1880-59 105-0 2-01 70... 108 



^ 977- L- 37329- 



R.A. I9»» 34 
Decl. + 4 



m 
o 



I9M 

4') 



1880689 
1880695 
1880-703 



59*6 4-15 8-0... 12*0 
58-4 380 8-3. ..12-0 
587 3'39 8-5...I3-0 



18:55 
19 : 20 

19 : 20 



II. 
II. 
II. 



1880-70 589 378 8-3. ..12-3 



)8 978. W. xix. 1470. 



R.A. 19*' 46" 22 
Decl. + 23* 



22M 

i3'l 



and 1880 mth the iS^inck Befractor of the Dearbaim Observatojy. 199 



1880-473 2349 
1880*482 233-9 
1880-485 2338 



1*07 8-0... 8-2 

074 8-3.. .8-3 

1-02 8-5. ..8*6 



18 : 00 
16: 55 
17:40 



in. 

V. 

III. 



1880-48 234-2 094 . 8-3.. .8-4 



j8 979. W. xix. 1496. 



RA. 19^ 46" 
Decl. + 22** 58 



S7'\ 
q8'I 



1880-482 339-8 227 8-3... 10-8 17:00 
1880-485 3380 2-29 8o...iro 17:50 
1880-518 3383 2-16 8-5. ..11-5 18:45 



III. 
11. 

n. 



1880-49 3387 2-24 8-3.. HI 



P 980. t) Cygnu 

R.A. I9»» 51" 48* 



Decl. + 34* 



48M 
46') 



The two distant companions, C and T), 
were noted by Hebschel, and constitute 
H. 1455. These stars are called 18 ma-gni- 
tnde. They have each seyeral times the 
light of the new companion, B. 



A and B. 







A and B. 






1879*400 


2117 


II 

rs4 


5...I2-5 


17:45 


II. 


1879-458 


209-2 


7*35 


4-5..-I3-5 


18 :40 


II. 


1879-468 


2060 


6-71 


...1314 


18 : 00 


III. 


1880-553 


210*4 


7-01 


...i3*o 


18:30 


n. 


1880-562 


2IO*6 


674 


...i3'o 


18: 20 


II. 


1879-89 


209*6 


707 


5...13 







A and C. 



1879-468 325-3 46'i7 



...11*5 18:00 m. 



A and D. 



H 



1879-468 170-0 49-52 ...1 1*5 18:05 III. 



^8981. W. xix. 1687. 

r.A. 19^ 52" 40" 



Decl. + 20* 



40-) 
1 3' I 



This pair is near /9 425. 



1879-548 
1880-473 
1880-482 
1880*485 
1880-551 



"3*3 
112*9 

iio'9 

108-1 

111*9 



// 



3-15 

3*00 

3*07 
305 



8*2. ..12*0 17:30 III. 

80.. .11*5 17: 10 II. 

80... 1 1*2 18 : 50 II. 

8*0.. .11*5 18:00 II. 

80... 1 1*0 19:45 



1880*31 111*4 307 80.. .11*4 

A and G. 
1880*485 58% 32'io — 18 : 10 II. 



^8982. D.M. (25^)4146. 

R.A. 2o'» 6" 52M 
Decl. + 26** I'j 

The s, /. star of a wide pair, and 6Y s. 
of a 62 mag. star. 

1880*473 51*1 084 90... 10.5 20:10 III. 
1880*482 50*9 0*91 8*7... 9*5 17 : 25 in. 

1880*47 51*0 0-87 8*8.. .100 



fi 983. B.A.C. 6966. 



RA. 2o*> io» II' 



Decl. + 25' 



iiM 
14') 



A fine unequal pair. Heis and Abge- 
LANDEB give this as a 5 mag. star. 

1879*545 i5i-*5 o-%o 6'o...io-5 19:20 V. 
1879*548 155*6 0-79 6-0...100 16:35 V. 
1880*482 157-6 0-98 6-3... 100 18:00 V. 

1879*86 154*9 0*86 6- 1... 1 0-2 



fi 984. L. 38958. 

RA. 2o»» II" 19* 



DecL + 26** 



?i 



1880-473 205-1 0-91 78. ..8-0 
1880*482 2032 0*81 80...8-3 



18 : 20 in. 
17 : 35 in. 



I i88o*47 204-1 0*86 7*9...8-2 



aoo Mr. S. W. Burnham, Double Star Observations made in 1881 



^8 985. W. XX. 488. 

R.A.. 20^ 13" n» 



Ded. 



25' 



IIM 

I6'| 



Hebschel saw the distant companion, 
which he called 13 mag., but failed to 
notice the much more difficult star B. He 
gives the angle of C, 3 5 8** '4, from which it 
would seem no material change has taken 
place. There is a fourth star, 13*5 
mag., about 10'' from C in the direction 
of90^ 



A andB. 



A and B. 



1880*482 
1880733 
1880775 



140-9 
1481 
1481 



// 



5-14 7*5. ..140 17:40 III. 
498 7-8... 13*0 19:00 II. 
498 7-3.. .13-14 20:00 II. 



1880*66 1487 503 7'5...i3'5 



AandC (-H. 1499). 



ti 



1880*482 355*9 2137 
1880*733 355*5 21*57 
1880*775 3566 21*22 



,..10*5 
,..iro 
... 9*5 



17:45 
19:05 

20: 05 



j8 986. W. XX. 491. 

R.A. 20** 14° lo* 



^1 
Decl. + 34° 44' J 



1880*473 
1880*482 

1880*485 

1880*553 

1880567 



2385 
2440 

241*4 

2438 
2429 



469 

4'43 
4*36 

424 
4' 3^ 



8-3...! 1*5 
80... 12*0 
80.. .11*5 
80... 10*7 
8-5. ..11*5 



19 
16 

18 

18 

18 



20 

25 
25 
50 
00 



III. 
IL 

n. 



i88o*66 356*0 21*39 ...10*3 



III. 

ni. 

II. 
II. 
II. 



1880*51 242*1 4*41 81. ..11-4 



J8987. AC=S. 752. 

RA. 20*» 24" 50*1 
Decl. + 19° I'j 

TheVide pair was measured by South. 
The preceding star is a difficult pair. 



1879-430 

I879-S48 
1880*468 
1880*556 
1880*744 



129-2 
128-4 
130*6 

123-4 
126*9 



// 



2*16 
2*36 
274 

2*21 
2*13 



...11*5 

7*3... 12*0 
6*8... n*5 



20 : 00 
17: 00 
20: 00 
18: 30 
20: 45 



II. 

m. 
11: 
II. 
II. 



1880*15 


127*7 2*32 7*2.. .11*5 
AandC. ( = 8.752.) 




1879*430 


288*2 106*24 70.. .7*2 


- n. 


1880*556 


2888 io6-io 7-3.. .7*3 


— II. 



1879*99 2885 106-17 ...7-2 

The only prior measures of AC are by 
South, from which relative fixity would 
be inferred. 

1825-0 288°6 105*38 7...7i 



fi 988. D.M. (40^) 4413. 

U.A. 2I»»2"29M 

Decl. + 40** 5 2' J 

Found in looking up Webb's planetary 
nebula in CygnuSy 45' ± s. 



1880-573 235-2 
1880-589 2380 
1880-731 241-0 



A and B. 

r29 9-0... u*5 17:35 III. 

1-20 9-0... 1 1-8 19:00 III. 

rii 8-8... 1 1-8 19:20 III. 



1880-63 238-1 1-20 8-9.. .11-7 



1880*567 
1880*573 
1880*589 



557 
547 
557 



A and C. 

1^*16 9*0.. .9-0 18: 15 IL 

16-14 90.. .90 17 : 30 III. 

15-91 87...87 19:00 III. 



1880-58 55-4 16-07 89.. .8-9 



j8 989. K Pegasi. 

B.A. 2i'» 39™ I2'| 
Decl. + 25° 6'j 

This has been known as a double star 
since Herschel I. (= y N. 43=2 2824). 



and 1880 with the i%\'inch Eefractor of the Dearborn Observatory. 201 



The large star is an exceedingly close 
pair, and probably too difficult for most 
of the telescopes with which the old com- 
panion has been measured. 



A and B. 



1880-613 
1880-627 
1880-725 
1880-766 



141-0 
1337 

139-8 
135-2 



0-32 
0-30 
023 
0-22 



4-0... 50 
5-0... 5-5 

5-5-..5*5 



21 : 00 
18 : 50 

22 : 30 
20 : 20 



V. 
V. 
V. 
V. 



1880-68 137-9 0-27 4*8... 5*3 



AB and C. 



1880-553 
1880-613 
1880-627 
1880-695 



304-0 
302-3 

3017 
3046 



// 



11-55 
11-90 
11-85 

11-75 



• ..o'o 

...9-5 
...9-5 

...8-7 



19 : 10 
21 : 20 
19 : 00 
20 : 30 



II. 

III. 

III. 

I. 



i88o*6o 303-1 1176 



.91 



The change in Steuve's companion is 
probably due to the proper motion of the 
large star. The close pair will certainly 
prove to be a binary, and is of the class 
where rapid motion would be expected. 
Some of the measures of the wide pair 
are : — 



1831-56 
1864-84 



3085 
3039 



iroi 
11-57 



De. 



5 nights. 
7 



n 



fi 990. D.M. (62'') 2030. 



L. 22*» I" 32M 

l. + 62° 30' J 



RA. 22*» I" 32* 
Decl. 



This pair was found in examining 
2 2879 and the vicinity, to see if there was 
any other pair which could have been 
observed by O 2 for 2 2879 in 1840. The 
position angle of the last-named pair is 
about 230^ The first of three measures 
by 02 was entered as I28^ On the 
authority of two subsequent measures this 
was corrected to 228®. Suspecting there 
might be another pair near, the search. 



resulting in finding this pair, was made. 
The first measure of O 2 may belong to 
this star, but it is very much more difficult 
than 2 2879, from the inequality of the 
components, while 2 2879 is composed of 
two 8 mag. stars, the distance according to 
O 2 being o'^'^S. This question would be 
more easily decided if the observing book 
of 1840 has any estimate of magnitudes. 
The magnitude in Abgelander of D.M. 
(62**) 2030 is only 9*0. 



1880-573 
1880-581 
1880-681 



124-4 
119-4 
1230 



0-59 
064 
0-72 



8-3. •• 9*4 
80... 10-3 

8-5... 95 



19 : 00 
20: 35 

20 : 15 



V. 

V. 

III. 



i88o-6i 122-3 0*65 8-3... 97 



fi 991. R. 5619. 

RA. 22*' 9" !•) 
Decl. + 51° 58') 

A close and nearly equal pair. 



1879*534 
1879*548 
1880-562 
1880-573 
1880-589 



150-4 
1532 
154-6 

147*9 
148-4 



ti 



o'SS 
0*62 

063 

0-59 

0-56 



8-0...8-0 
8-5...8-5 
80... 80 
8-0 ..8-1 
o*4***o'4 



20 

19 

18 

«9 
»9 



00 
20 

50 

50 
10 



III. 
IV. 
IV. 

V. 

V. 



i88o'i6 



150-9 0-59 80.. .80 



fi 992. 0. Arg. 25354. 

R.A. 23^ 10-48*) 
Ded. + 63** 29' j 

A very close and rather difficult 
pair. 

1880-562 



1880-573 
1880*581 

1880-592 



174*2 
170-5 
166-9 
1684 



032 

043 
048 
0-44 



80.. .8-5 
8-0... 83 
80.. .8-5 

7*7.. .77 



»9 
18 
20 
iS 



ID 
00 
00 

50 



V. 
V. 
V. 
V. 



1880-627 172-5 036 80.. .80 20:00 V. 
i88o'59 170-5 0*41 80... 8-2 

1) I> 



202 Mr. S. W. BuRNHAM, Donbk Star Observations made in 1879-80. 



j8 993. Cephei 2iOi. 

R.A. 23»» 36" 41') 
Decl. + 63° srj 

Unequal pair ; 6*0 mag. in Argelan- 
DEB, but not in Heis. 



1880-678 
1880709 
1880802 
1880-813 

1880-75 



279-4 


2-84 


7-0.. .11-5 




II. 


2789 


279 


6-8...iro 


21:55 


II. 


278-3 


2-49 


7-0... I ro 


21 :35 


II. 


2820 


2-58 
2-67 


7-4... 120 


21 : 50 


III. 


2797 


7-0.. .11-4 







/8 994. L. 46490. 



R.A. 23*" 37™ 30' 



Decl. + 24° 26') 



1880-597 
1880-613 
1880-627 
1 880-689 

1880-63 



3077 
3056 

307*5 
305-3 

306-5 



1-38 
1-46 

1*39 
1-29 

1-38 



7-8... 10-8 20:45 

8-O...IO-8 21 : 35 

80. ..11*5 19 : 15 

— • 20 : 10 



7-9... 1 10 



)8 995. R. 6180. 



Il.A. 23'* 41™ 35' 
Decl. + 46° 10', 



III. 

m. 

III. 

n. 



A very fine pair of close and somewhat 
unequal stars. In Heis, 67 mag. 



1879-458 244-2 
1880-573 246-7 



0-88 
0-87 



6-5. ..8-5 
6-5. ..8-5 



20 : 40 Illr 

20 : 10 V. 



i88o-oi 245-4 0-88 6-5. ..8-5 



j8 996. R. 6203. 

R.A. 23*» 46™ 31M 
Decl. + 74° 53' j 

This is a naked-eye star, Heis, 67 mag. 
According to Abgelandeb it has a proper 
motion of o''"298 in the direction of 88°*3. 
A short interval will be sufficient to show 
whether this movement is common to both 
stars. 



1880-592 
1880-627 
1880-678 
1880-681 



63*5 
66*2 

65-9 
63*4 



// 



551 

5-54 
5*31 
574 



6-5. ..12-0 
6-8... 120 
7-0.. .11-0 
7-0... 120 



19: 30 

21 : 30 

22 : 30 
20 : 00 



III. 
III.- 
I. 
II. 



1880-64 64-7 5-52 6-8.. .11-7 



^997. L. 47215. 

U.A. 23** 58" 46') 
Decl. + 45° I')' 

A veiy easy pair near O 2 547. 



1880-711 
1880-722 
1880-728 
1880-775 



337*8 
340-5 
340'0 

340-4 



// 



405 
3-88 

4*13 
4-01 



8-0...9-0 

80...8-7 
7-7. ..9-0 

7*8. ..90 



21 
20 
20 
21 



05 
10 

40 
30 



UK 
II. 
II. 
IL 



1880-734 339*7 4-02 7'9—8*9 
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Sixteen New Double Stars discovered at Mount HamUton^ California^ November i 
to 13, 1 88 1, with the I2'inch Refractor of the Lick Observatory. 



P 998. L. 130. 



Decl. 



+ 



1881*854 
1881-859 
1881-865 



115-0 

1 14*1 
1 1 5-6 



II 

1-07 

103 
103 



7" 30* 1 
5° 55') 

8-7...8-7 
8-5. ..8-5 



22 : 35 
o: 25 
o : 05 



/8 999. 0) Andrornedce. 



R.A. i*» 20" 
Decl. + 44** 



27M 
47'] 



A and B. 



1881-835 
1881-838 
1881*840 
1881-859 



91-6 
90-1 

924 
93*6 



// 



2*42 •••12 

2-31 ...12 

228 — 

2-17 — 



21 : 50 

21 : 00 

22 : 05 
21 : 30 



1881-84 91-9 2-29 



.••12 



A and 0^ 



IL 
III. 
IV. 



i88r86 114-9 104 8-7.. .8*7 



V. 
V. 
V. 

ni. 



1881-835 


110^3 


134-27 ..,10*8 


21 : 20 


n. 


1881-838 


iio'3 


13425 — 


21 : 20 


V. 


1881-84 


1 10-3 


134*26 ...lo-S 
C and D^ 






1881-835 


144-4 


5-04 io*8^..lo-8 


21 : 30 


TII. 


1881-838 


136-6 


5-12 IO-5.-IO-5 


21 : 10 


III. 


1881-840 


1394 


4-97 — 


21 : 40 


III. 


1881-84 


1 40- 1 


504 10-7.. •10*7 







The distant doable companion was 
noted with the 6-inch (/8 82), but the close 
<!ompanion is difficult to see and measure 
except in a very steady air. 



fi 1000. 0. Arg. 935. 



R.A. i^ 29" 27 
Decl. — 30° 32 



:i 



1881-835 337-5 1-67 

1881-859 335-4 1-94 



8.o^..i2-o 
7*3. ..12-0 



o 
o 



55 

30 



in. 
n. 



luvi u^y JJ5 ^ * y^ / j...i^ 

1881-84 336-4 r8o 7-6...i2-( 

A very unequal pair about i™ lO* p. 
H. 3447. 



fi looi. 0. Arg. 1090. 



R.A. i" 
Decl. - 



43" 
18** 



5 
59 



:i 



o 

5-4 



II 
1-41 



1881-835 

1881-843 359-5 1-41 

1881-859 32 1-13 



80.. .11-5 
80.. .11-5 



1 : 20 
1 : 00 
o : 50 



III. 
II. 

n. 



1881-85 2-7 1*32 8o.^^ir5 



j8 1002. 0. Arg. 18 10. 



R.A. 2»» 
Decl. - 

1881-835 330M6 1-52 
1881-840 335-3 2-18 
1881-843 3352 1*63 



41" 30* 

15" 53 



: 



80... 10-5 
80...I2-0 

8-0.. .11-5 



2 : 00 III. 
2 : 45 n^ 
1 : 15 II. 



1881-84. 333-7 1-78 80... 11*3 

Very much like the preceding pair, but 
a little wider. 



fi 1003. 0. Arg. 2518. 

11. A. 3*' 4o« 23- 1 
Decl. - 28** 15') 
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1881-835 
1881-840 



21-9 



282 



19-1 2-56 



80... 12-0 3 : 55 II. 
8-3...I2-0 2 : 50 II. 



1881-84 20-5 2-69 8-I...I2-0 



j8 1004. Lacaille 1326. 





R 


.A. 3»» 


57" 26M 








Decl. - 


34° 49') 










A and B. 






1881-835 





183 


7-5. ..80 


3: 55 


ir. 


1881-859 


1538 


1-67 


7-4...7-8 


I : 40 


I. 


1881-862 


154-4 


1-87 


7-5. ..7-8 


3 : 20 


II. 


1881-85 


154-1 


1-79 


7-5. ..7-9 










A and 0. 






1881-859 


130-9 


63-19 


...11-5 


I ^45 


I. 


1881-862 


1315 


62-77 


...no 


3:25 


ir. 



1 88 1-86 131-2 62-98 



1 1 "> 

... 1 I *m 



fi 1005. D.M. (28") 618, 



R.A. 3»' 
Dccl. + 



1881-862 
1881-865 



64*1 
61-3 



II 
3-41 

3-30 



59™ 20M 
28'^ 37' i 

8-5... 120 
8-5. ..11-5 



I : 05 
o: 30 



fi 1006. A7ion. 

R.A. 5*' 6™ 17') 
Decl. - 2" 21'! 



1881-865 2003 
1882-148 203-1 

188200 201-7 



A an<l B. 

o"86 9-5... no 
070 9-8. ..no 

0-78 9-6... iro 



A and G. 



1881-865 
1882-148 



1775 5228 
1781 52-30 



... 95 
...10-0 



188200 177-8 5229 



97 



II. 
II. 



2 : 45 III. 
5 : 50 III. 



2 : 50 III. 

5:55 in. 



The last measure of the components 
was made at the Dearborn Observatory. 



The close pair is rather difficult. The 
place is taken from the Berlin Star Cata- 
logue. It is not found in anj other star 
catalogue I have. 



fi 1007. 126 Tawi. 



K.A. 5^ 34™ 22 
Decl. + i6° 28 



:) 



1881-859 265-0 0-28 6-O...6-5 

1881-865 267-5 0*27 6-0.. .6-0 



3 : 25 VI. 
3 : 40 VI. 



1881-86 266-2 0-27 6'0...6-2 

A most remarkably close and difficult 
pair, one of the closest known. The mea- 
sured distances are decidedly too large. 
With a power of about 14CX), the elonga- 
tion was but slight. I have not been able 
to see it since in Chicago. Only the very 
best nights are suitable for such a pair. 



fi 1008. 7) Gemino)*um. 



B.A. 6'» 
Dcol. + 



rm 



22^ 



38') 
32'/ 



1881-865 
1882085 
1882-088 
1882-093 
1882096 

1882-05 



o 
3002 

301*2 

302-0 

3008 

3028 



II 

rio 
0-89 
0-96 
0-89 
0-98 



3-0... 90 

...9-0 
...8-5 



5 : 00 
6 : 00 
6: 30 

4: 15 
3: 20 



V. 
V. 
V. 
V. 
V, 



301-4 0-96 



...o'o 



A splendid unequal pair, and likely to 
prove an interesting system. The last 
four measures wero made at the Dearborn 
Observatory. This pair and the next were 
found on the last night at Mount Hamilton, 
and hence measured there but once. 



fi 1009. T Geminorum. 



R.A. 7^ 3™ 30- 

Decl. + 30** 26 



;( 



with the 1 2'inch Refractor of the Lick Observatory. 
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1881-865 1750 176 5o...iro 5:30 V. 
1882-148 181-5 1*99 ...12-0 6:20 V. 



1882-01 



178-2 1-87 



11-5 



A more difficult pair than 1; Gemmoruw?, 
of which only a single measure conld be 
made in Chicago, though the star was 
examined many times. This and the two 
next preceding new pairs, 126 Tqburi and 
ri Oetninornmy are good representatives of 
the three types of double stars which the 
modern refractor has revealed. No ex- 
amples of either class will be found in the 
older double star catalogues. 



fi lOiO. L. 44832. 



R.A. 22*' 49" 17* 
Decl. - 6^ 



17*1 
13') 



1881-845 
1881*859 



136-9 1-24 8-5...9-0 22 : 50 II. 
136-0 ri8 8-5. ..8-8 22 : 25 IV. 



1881-85 136-5 1-21 8-5. ..8-9 

P loii. Lacaille 9343. 

R.A. 22»» 55- 53* I 
Decl. - 37° 4') 



1881*835 304-2 2*46 7*5. .•10*5 22 : 20 m. 
1881-843 302-2 2-20 7*0.. .iro 22:30 IlL 
i88r859 2988 1-83 7'o...io*o 22 : 55 III. 



1881-85 30^7 3**6 7-2...io*5 

In Yabkall 6*4 mag., and Gould 



6-6 mag. 



P 1012.* Lacaille 9534 

RA. 23'* 3o~ 45M 
Decl. - 32° 32 'j 



1881-835 2508 562 

1881-843 251-9 528 

1881-854 250-1 5-10 

:88r859 251*1 5-41 



7-5... 10-5 23 : CO 11. 

70...I0-0 23:00 II. 

70... no 22 : 15 I. 

— 23 : 40 II. 



1881-45 251-0 5*35 7-2... 10-5 



j8 1013. 8 Sctilptoris. 

RA. 23** 42™ 40 



Decl. - 28° 
A and B. 



40M 
48'J 



1881-859 
1881*865 



2292 338 50... 13-0 0:05 
227-2 3-34 ...130 23:20 



1881-86 2282 3-36 



13 



AandC (-IL3216). 



1881-859 
1881-865 
1881*914 



// 



29^6 74-44 
2965 7430 
296-8 7408 



i88r88 296-6 74-31 ...8-9 



UI. 
III. 



...8-8 o : 10 In. 

...9-0 23:30 n. 

...8-8 23 : 40 in. 



An excessively minute companion, and 
very difficult, partly, however, from its low 
declination. The last measure of C was 
made in Chicago, but the new star could 
not be seen with any certainty. The dis- 
tance of H.'s companion has not been 
measured before. By a single measure he 
gives the angle ^od*'6. 

* It was not noticed until after this matter was in 
type that this star is identical with $77$. 
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Micrometrical Measures of 748 Double Stars 
made at Chicago with the iZ\'inch Refractor of the Dearborn Observatory^ 

from November 1878 to December 1880. 



No. I. a Andromedce. S 15, App. IL 



R.A. o** 2" ir^ 
Decl. + 28° 26' 



I8788I8 

1879-567 
1880769 



272*2 



II 

70*11 



2*O...I0*0 
271*8 70-35 20...IO-8 

272*3 70*35 ...lO'S 



— II. 
22 : 10 II. 



The change is due to proper motion. 
Some of the epochs are : 

1836*38 26^8 64*96 2*o...ir2 2 6 nights. 
1 866*68 270*7 69*20 I '5. ..107 De. 3 „ 
1879-72 272*1 7027 2'o...xo-4 /9 3 „ 



No. 2. Cephei 316. X 2. 



?i 



R.A. o*» 2™ 36' 
Decl. + 79° 3' 

X 880*573. Round. 

1880*592. Certainly single. First-class conditions. 



A binary sjstem in rapid motion, and 
now single, or beyond the reach, of this 
instrument. 



No. 3. P Cassiopece. 

R.A. o*» 2" 45' I 
Decl. + 58° 29' J 

1879*471 324*5 2800 Single distance. II. 
1 879*545 324*6 287*87 

A distant star mentioned in Smtth's 
* Cycle of Celestial Objects.' There are 



about a dozen stars nearer the principal 
star than this. Smyth gives : 

1838*65 339*6 20 ro 



No. 4. Anon. 

R.A. o*> 3™ 45* I 
Decl. + 25° 14' J 

1879*573 142*9 63*53 9*o...io*o 21:35 II. 

From Smyth's * Cycle.' There is 
a small star about 12^^ from B, in the 
direction of 103**. 



No. 5. 34 Piscium. X 5. 



1880-592 
1880*760 
1880*867 
1880*890 



R.A. o** 3™ 5i» 
Decl. + 10° 29' 










159^9 7''8o 5*5... 10*8 


21 : 50 


IK. 


161*2 7-83 6*5. ..10*8 


23:05 


n. 


159*8 7*89 5*0... 10*3 


23 : 00 


II. 


159*2 7*76 ...no 


21 : 50 


IL 



There appears to be no sensible change: 



// 



1830-32 162*7 8*03 6*o...io*5 2 4 nighti. 
1880-78 160*0 7*82 57. ..10*7 /3 4 „ 



No. 5a. ^ 255. 



[RA. o'' 5"» 38M 
I. + 27^* 45'T 



Decl. 
1880-573 10^*7 0*49 7*5-.8*5 22 : xo 



u 
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The only other inea,sures are : 



187576 



990 



038 



De. 4 nights. 



No. 6. y PegasL (Cycle.) 



.. o** 7™ 3M 
I. + 14° 31') 



R.A. o** 7™ 3* 
Decl. 



A and B. 



1879-468 
1879545 



2857 161-35 
285*5 162*29 



...10-5 — 
...iro 21 : 00 



III. 

in. 



1879-51 2856 i6r82 ...10-7 



A and (y. 



1879-468 199*3 



21*0 



,.11*5 Single distance. 



No. 7. 052. 



R.A. o"* 7~ II' 
Decl. + 26** 19 

A and B. 



19'J 



1880-573 
1880*666 
1880-731 



o 

40*0 

41*5 
45*3 



0*67 7*0... 8*5 22 : 20 
o*6i 6*8... 7-3 21 : 45 
0-67 7*0... 8*5 21 : 30 



V, 

m. 

IV. 



A and C. 



1880*573 2247 17-61 
1880*666 225*3 17-47 
1880-731 225*0 17-43 



... 9-3 22 : 25 
... 9-5 21 : 50 
...10-8 21 : 35 



V. 

II. 

IV. 



The close pair is a binary system in 
slow motion. Some of the measures 



axe: 

1851*42 
1866-64 
1866*59 



59*9 
47*4 
423 



II 
o*8o 

0-5 

065 



6-9...8-3 
6-5...8-0 
6-9.. .8-1 



OS 
De. 

/9 



5 nights. 



3 
3 



n 



No change in the distant companion : 



1851*42 226-2 17-77 
1866*64 225-3 17*51 
1880-59 225-0 17-50 



...9-6 02 5 nights. 
...9*8 De. 3 

...9-9 /9 3 



n 



No. 8. C^ft" 33. ^486. (6-2 and 12-2.) 



RA. o»» 8" 19' 
Decl. - 8° 



I9-| 
27') 



// 



1878-835 63 2-50 60... 12*5 

1878-865 4*5 2'6i 6*5... 12*0 — III. 

The following are all the measures of 
this unequal pair : 



1878-24 
1878-85 
187Q76 





50 


307 


/3 


2 nights. 


5*4 


2*55 


/3 


2 „ 


6-3 


3*05 


an. 


2 „ 



No. 9. Gephei 318. 2" 13. 
(7-3 and 7-5.) 

R.A. o»> 9" 25M 
Decl. + 76° 17'J 

1880*592 95^8 0-71 6*6.. .6*8 19 : 25 V. 
1880*627 96*3 0*59 7-8.. .8-0 21 : 45 V. 
1880-675 97*2 0*95 7'5...7'8 21 : 10 III. 

An interesting binary system ; very 
carefully and repeatedly observed at Pul- 
kowa. Some of the measures are : 



1848*22 
1870-16 
1880-63 



ii6'6 

100- 1 

96-4 



II 
0-57 

0*52 
0*75 



02 

De. 

/3 



6 night? 

5 

3 



If 



>» 



» 



No. 10. X 14. (8*6 and 10*5.) 



RA. o*> 9" 42' 



'1 

DecL - 12° 39'J 



1878829 
1878*835 
1880*722 



237*6 
2365 
236*4 



14-51 
1474 

14*20 



9-o...iro 
8*5...! i-o 
8-4... 9-5 



23 : 10 II. 



The distance seems to be decreasing : 



1 830-89 
1864*89 
1878*86 



235*6 
236-4 
236*6 



15*19 
14*27 

14-44 



2 
De. 



3 nights. 

2 

s 



ii 



tf 
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No. II. H. 1947. (7*5 and 10*5.) 

R.A. o»» 10" 3M 
Decl. + 42° 56' j 

1880-731 76-2 9-05 7'5...io-5 20:20 II. 

Herschel gives the angle 8i**'3, but no 
measure of distance. 

No. 12. 05' 4. (7-5 and 8-2.) 

R.A. o>» io« 26' I 
Decl. + 35"* 49' J 



1878-906 162-7 0-44 7*5. ..8*5 22 : 00 IV. 
1880-573 163-0 0-44 7-5. ..8-0 21 : 30 V. 

Probably a binary ; retrograde motion. 
In the mean result another measure pre- 
viously made is combined with these two : 

4 nights. 



1 8540 1 


1 87° 6 


055 


02 


1873-27 


1730 


035 


De. 


1879-38 


160-3 


0-48 


3 



n 



No. 13. 519. (7 '3 and 9.0.) 



R.A. o»> io« 27' 
Decl. + 35** 58 



:i 



1878-906 132-8 2-47 7-0.. .9-0 21:45 111* 

1880-744 133-4 2*45 7-6.. .9-0 21 : 10 ni. 

The measures of this pair are not very 
accordant for so easy a star. Probably 
fixed. 



1836-97 
1846-65 

1857-94 
187598 
1879-82 



133-1 
137-7 
1 38- 1 
127-0 



H 

2-33 
2-19 

2-19 

2-54 

2-46 



2 

02 

8e. 
III. 

fi 



3 nights. 
4 



if 



No. 14. B.A.C. 46. fi 392. 

R.A. o** io"» 31*) 
Decl. + 60** 52'/ 

1880-739 678 19-33 60... 12-5 21 : 20 II. 



No. 15. 



26 Andromeda^. OS S- 
(6'6 and 1 1 .) 

RA. o*» 12" 22') 
DecL + 43° 7') 

1878-840 239-7 596 7-0.. .no 

1880-703 •241-4 6-35 6-2. ..iro 20:40 IL 



Very little, if any, change. 



1866-13 
187977 



o 

2402 

240-5 



599 
6-15 



De. 

3 



3 nights. 



tf 



No. 16. S. 384. (7-8 and 9'2.) 





R.A. o»» 13" 44' 
Decl. + 37° 34', 




1878-840 
1880-703 
1 88073 1 


172 61-53 80...10-0 
17-6 62-19 77— 87 
17-3 6210 7*8... 9X) 


20 : 50 II. 
20 : 30 II. 


Rectilinear motion : 




178304 
1851-99 
188009 


3045 W 

15-4 5335 2 
17-4 61-94 fi 


I night. 
3 nights. 



No. 17. LCeti. H. 1953. (4 and ii'5.) 

li.A. o** 13" 19' [ 
Decl. - 9'' 30') 

1879-873 15-2 6202 ...ii-o 23:00 II. 
1880-760 15-9 61-90 ...12-0 23 : 30 II. 

1880-31 15-5 61-96 ...11-5 



No. 18. A.C. I. 

R.A. o** 1 4'" 35»| 
Decl. + 32° 19') 

1880046 282-8 o-§4 7-0.. .8-0 o : 10 1\ 

The only prior measures of this close 
pair discovered by Alvan Clark are : 



1859-70 
18/2-84 



2777 
280-5 



0'4± 
0-50 



Da. 
De. 



I night. 
3 nights. 
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No. 19. 5' 6. (8-0, 9*o and 9*2.) 

R.A. o** 14" 43' I 
Decl. + 66** 20' j 



A ftnd B. 
1880-627 138-8 0-46 80,.. 9-0 21 : 50 V 



1879-564 
1880-627 



112-1 
1 153 



A and C. 

13*26 
13-57 



.9-3 18 -.20 II 
.9-2 22 : 00 V, 



The wide pair is 2 26 rej. This is 
unchangedy but there may be slow retro- 
grade motion in the close pair. 



1849*64 


144-0 


u 

077 


OS 


4 nights. 


186767 


140*6 


0*6 


De. 


3 ,, 



No. 20. OX T. 

RA. o"* I5"» 4«) 
Decl. + 65^ 48' )■ 



1880-581 
1880*627 



io8'2 
107*0 



A and B. 

o*8o 8-5... 9-0 
0-51 8-5. ..9.2 

AandC. 



21 : 10 

22 : 10 



IV. 
V. 



No. 21. 5' 28. 

R.A. o^ 17" 36M 
Decl. + 28° so' ) 

1880-731 222-8 3300 8*3. ..8-3 20 : 50 II. 
1880-769 2232 3308 7-8.., 80 22 : 20 11. 

No recent measures of this pair. The 
components are evidently fixed. 



1832-43 
1880-75 



2231 

223X> 



32-89 
33-04 



S 



4 nightn. 

2 



» 



1880-627 257-3 51-46 ...8-3 22 : 15 V. 

A and D. 
1880-627 1030 105-15 ...8-0 22 : 20 V. 

There is but little, if any, change in 
the close pair. The angle of AC in O S 
is 180° in error. There are no prior mea- 
sures of the distant star C. 



1847-32 107-2 
1880-60 107-6 
1847-32 76-3 



0-46 02 2 nights AP. 
0-65 /3 2 „ 
52-44 02 2 „ AC. 



As Dembowski found the close pair 
non-measurable with his telescope in 
1 86 5 9 the distance may ha^e increased 
slightly. 



No. 22. 44 Piscium. OSS rej. 

R.A. o*» 19" i5«| 
Decl. + 1° 17') 

1878-854. Certainly single with all powers. 

Thought by O 2 to be a close double, 
but rejected in 1850 as not double. 
Always single in 1865 to De., and Se. in 
1858. Madleb has a measure in 1840 pur- 
porting to be of this star, I35°'2 : i''"00. 
It is certain that this measure is erro- 
neous or belongs to some other pair. 
There is no probability of this star being 
really double. 

No. 22a. fi 489. 

R.A. o^ 19" 40*) 
Decl. + 43"* 31')' 

1878840 iSri 3-21 8-5...i2*i3. 

The measures of this pair are : 

1878-43 182*^5 3-32 /3 3night«. 

No. 23. S 30. (7'o and 7-5.) 

R.A. o*» 20^ 43 



Decl. + 49* 



43M 
19') 



1880-703 299-9 ^9*'2 7-0.. .83 21 :o5 II. 
1880-709 2996 18-87 7-0.. .8-7 20:00 IT. 

The motion is rectilinear. 

S E 
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1831-20 
1863-74 
1880-71 



No. 24. 05* 10 rej. 



RA. o^ 21" 16' 
Decl. + 1 5** 22 



■} 



1878-854. Bound with highest powers. 

The smaller star of the wide pair at 
first supposed by O S to be a close double, 
but subsequently rejected in Catalogue of 
1850. Madleb has a measure of it in 
1844, distance o"'2S, but marked as un- 
certain. De. always found it single. It 
is safe to assume that it is not a double 
star. 



No. 25. 5' 31. 

RA. o>» 2i« 30*) 
Decl. + 40°45'J 

O It 

1880*046 58-1 6-o6 9.0.. .9-0 2 : 10 
No change since Steutb. 



m. 



No. 26. H. 1968. 



Qh 21™ 23«| 
I. - 17° 40 



RA. o*» 21" 33" 
Decl. 



1878-829 
1880-722 
1880-725 



72-6 
74-6 
73'6 



7-12 
6-69 
7-02 



clouded. Single distance. 

7*3- •. 9*5 23 : 30 II. 
7*5... 10-5 23 : 00 III. 



A much finer pair than is generally 
found in the Catalogues of H. II. Aege- 
LANDEB gives the proper motion of the 
principal star o"'356 in the direction of 
92°*6. The distance of the companion is 
rapidly diminishing, and in a few years it 
promises to be a close and difficult pair. 
The following are all the measures : 



29SV 


21-23 


2 


3 nights. 


1830- + 


6i'-3 


20- + 


H. 


I night. 


298-1 


19-80 


De. 


2 „ 


1877-22 


73*1 


8-50 


De. 


4 nights. 


299-7 


1900 


» 


2 „ 


1879-87 


71-9 


7-46 


Cin. 


2 „ 










1880-09 


73*6 


6-94 


P 


3 f, 



No. 27. 12 Ceti. H. 322. 





RA. o»» 23™ 55« 
Decl. - 4'' 37' 










A andB. 






1879-873 
1879-893 

1880-917 


i8§-o 
187.2 
187-9 


8-'63 ...10-5 
8-76 — 
8-57 6-0...11-0 

A and C. 


22 : 50 
22 : 50 

23:35 


XL 
II. 
IL 


1879-873 
1879-893 


iio°4 
110-4 


211-84 ...lo-o 
212-98 — 


22:45 
22:55 


n. 
II. 



1879*88 1 10-3 212-41 

A fine pair of which there are no early 
measures for comparison. Probably un- 
changed. The distant star is given in 
Smyth's cycle: ii3***4 : 20i"*o (i837'89). 

1866-76 185^2 ^-66 De. anights, 

1880-23 187-0 863 /3 3 „ 



No. 27a. S s^. 

RA. o"* 24"»36M 
Decl. + 3f 26' J 

1880-71 1 2055 2-36 80.. .8-5 20:50 III. 

Probably fixed. 



No. 28. X Cassiopece. OS 12. 





RA. 0^ 25" 9« 
Decl. + 53^50' 






1880-589 
1880-592 


144*^3 0-51 — 
144-9 o'44 — 


20:45 
20 : 00 


iV. 
V. 



1880-59 144-6 0-47 

The distance of this well-known binary 



wade with the i^\4nch Refractor of the Dearborn Observatory. 
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has remained substantially the same since 
1845, the angular motion during the in- 
terval being about 22°. 



No. 29. 5* 13. (8-0, 1 1 -2, 12-5 

and io"2.) 



. o** 25" 26' I 
I. + 36^ i8'j 



R.A. o** 25™ 26' 
Decl. 



1878-840 
1878-906 



130*8 
132-4 



A and B. 

6-49 80... no 
6-23 80... 1 1-5 

A and C. 



22 : 15 III. 



1878-840 
1878-906 



162-9 
163- 1 



29-04 ...I2-0 

29-08 ...12-13 22:20 III. 



1878-87 163-0 2906 



12-5 



A and D. 



1878-840 1798 
1878-906 180-3 



ii 



41-06 ...lo-o 

41-44 ...10-5 22 : 25 III. 



The faint star C is new. The other 
companions appear to be fixed. 



// 



1850-06 


133*2 


620 


OS 


4 nights. 


AB. 


186663 


131*1 


6*39 


De. 


3 V 




187887 


I3r6 


6-36 


/3 


2 „ 




1866-20 


180-9 


41*22 


De. 


2 „ 


AD. 


1878-87 


i8o-o 


41-2S 


^ 


2 „ 





^o. 30. 5 1 Piscium. S 36. 



R.A. o>» 26"» 12M 
Decl. + G* i8'J 



1880-581 
1880589 
1880-760 



ti 



82-3 2750 5-5...8-3 22 : 30 IV. 
82-2 2760 — — III. 

82-1 27-26 — 23 : 50 II. 



The components are relatively fixed. 



1833-20 
1880*64 



82-3 
822 



27-42 
27*45 



s 
a 



3 nigbts. 
3 



» 



No. 31. 52 Piscium. H. 1982. 

R.A. o** 26" 1 8' I 
Decl. + 19° 38' j 

There are no prior measures of the 
distance of this pair except Smyth's, who 
gives 3ii°*o : 25''-o (1836-92). H. gives 
for the angle 309**'6. 

1879-545 306^2 38-38 5*5— 11*3 21:15 ni. 
1879-573 305*8 38-14 ...11-5 22:05 II. 
1880*760 305-2 38*37 60... 11-5 0:00 II. 

1879-99 505*7 3830 5-8... 1 1-4 



No. 32. H. 1033. 

R.A. o'* 26" 38' I 
Decl. + 62° 37') 



No prior measures except the angle, 
220®7, ^y H« ^^^ *^® observations of 
Smyth. 



// 



1880-589 223-2 684 10... 10 19:30 II. 
No. 33. 0515. 

R.A. o** 29™ I4«) 
Decl. + 48'' 22'J 

1879-545 Single. 

This star is probably not double. 

No. 34. TT Andromedce. 
^ V. i7=Sh. 4. 



R.A. o^ 30^ 28" 
DecL + 33** 4' 



1878-747 
1880-703 



1878-747 
1880-703 



A and B. 

172^^8 35^12 ...9-0 
173*2 35*96 50...8-5 



21 : 25 II. 



A andC. 



3580 55-09 
356-6 54-84 



..11-5 
,.11-5 



2! : 30 ir. 



187972 357*3 54-96 



II-5 
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This IS also H. 1030, there being an 
error of 5" R.A. in H.'s place of that pair. 
H. mentions the third star, 14™, but there 
are no other measures than those given 
above. The bright companion has re- 
mained unchanged. 



3 nights. 



ft 



1821*88 


175*4 


35*95 


Sh 


1874*91 


173*3 


36-31 


I)e 


1879*72 


173*0 


35*54 


a 



^o. 35. 8 Andromedoe. 



II 







K.A. o»» 32™ 54"! 










Decl. + 30° 12'j 










A and C. 






1879-468 


194*4 


228-63 ...lo-o 


19-50 


II. 


1879*545 


194*4 


229-13 ...100 


22*IO 


II. 


1879*50 


194-4 


228-88 ...10*0 







This very distant star was observed 
by Smyth, the distance being given as 
i22"-o (i833'S4), and angle 2o8°*3. There 
is a much nearer companion, I2'S™, dis- 
covered by me with the Washington 
26-inch (=^491), the only measures of 
which are as follows : 



1878*40 



299°3 



27*86 ^ 3 nights. 



No. 36. B.A.C. 165. 05 16. 
(6*o and 11*5.) 







RA. 0^ 


32" 22") 










Decl. + 


48^ 42') 






1879*545 




230 


13*92 


60.. .11*5 


20 : 20 


IV. 


1880-636 


23*1 


13*62 


60.. .11*5 


20 : 00 


II. 


1880*711 


22*5 


14*28 


60... 11*8 


21 : 50 


II. 


1880*722 


23*9 


14.07 


6-0... I ro 


20 : 10 


II. 


1880*731 


22*8 


13*61 


6*0.. .11*5 


20 : 00 


II. 



The distance seems to be diminishing. 



1845*92 


25-6 


14*76 


02 


2 nights 


1867*09 


25-0 


14*24 


De, 


3 >i 


1880*47 


231 


13*90 


3 


5 » 



1879*873 
1879*893 

1880*917 



No. 2>7^ H. 323. 

RA. o»» 34" 35') 
Decl. - 5° V] 

289-8 65*12 6*0.. .8*5 
290*0 65*07 — 

290-0 64-65 6*5... 9*0 



23 : 30 

22 : 20 

23 : 45 



II. 
II. 
II. 



1879*88 289*9 65*10 6*2. ..8-7 

There are no prior measures except 
those of Smyth, 289°'9 : sf''9 (J837'87). 



No. 38. 55 Pisnum. S 46. (6 and 8*8) 



RA. o^ 
Decl. + 



33"" 37*1 
20^ 47') 



.// 



1880666 

1880*810 
1880*890 


192*9 
193*7 
194*8 


6*47 

6*55 
6*55 


6*0.. .8*5 
6*0... 90 
6*o...8*8 


22 : 
22 : 
22 : 


12 
25 

:o5 


II. 

III. 

II. 


No material change since 


Steqve, 




1830*22 
1880*79 


1927 
193*8 




6*37 
6*52 




s 


3 nights. 
3 ,. 



No. 39. H. 1046. (9-5 and 10-5.) 



RA. o^ 36™ 25'| 
Decl. + 61° 8'j 



1879*490 68*0 16*38 9-5...io*5 18 : 50 11. 
Smyth found yd^'O : i2'''0 (183 5 '68). 



No. 40. 0519. (8-0 and ii'2.) 



. o^ 37" 21' I 
I. + 36' 54') 



RA. o^ 37" 21' 
Decl. 



made with the iS^-inch Refractor of the Dearborn Observatory. 213 



1878*840 114-5 9-61 8-o...iro 

1878*906 114*3 9*56 8*o...irs 22:30 III. 



Probably fixed. 



i866*6o 
1878*87 



It 



114-4 
114-4 



974 
9*58 






3 ni;,'Iit8. 

2 



>» 



No. 41. S 52. 

R.A. o*» 37™ 31' I 
Decl. + 45'' 35') 

1878*840 i9*°i 1*54 7*8.. .80 — III. 

The substantial agreement of the later 
measures would seem to indicate tliat 
Struve's angle (25°'8) was too large. 



1857-93 
1867*20 



18*5 
17-8 



1/ 

^'37 
1-23 



Se. 
De. 



2 nights. 

3 n 



No. 42. 66 Piscium. OS 20. 



R.A. o^ 48'» 15 
Decl. + 18* 32 



:i 



1880*573 8*7 038 6*0... 7-0 21 : 50 V. 
1880*922 7*6 0*44 — o : 55 IV. 

A fine close binary in rapid motion. The 
principal measures are the following : 



1847-33 
i86o*34 

1866*85 

1 88075 



72-8 

59*9 

487 

8*1 



'«- 



0*62 
0*67 
obi. 
0*41 



OS 

oz 

Be. 

/3 



4IlJgllt8. 

3 ff 
3 ,f 
2 „ 



No. 43. y CaasiopecB. jS 499. 



R.A. o»» 48'» 50*1 
Decl. + 60^ I'J 

1880*610 347*5 5i''4o 

1880*649 3483 5266 12*5 21 : 15 III. 

The mean result of the above, and two 
measures previously published, is : 

187968 348*2 52^5 2.. .13 ^ 4 nights. 



The distant companion noted by Smyth 
is a 9-5" star, about 432" distant, in 
the direction of 327^*3. At least a dozen 
small stars nearer A than this, the nearest 
being the one measured above. 



1878-840 
1879545 



No. 44. 5 21. 

RA. o»» 56- 4«| 

Decl. + 46'' 44' J 

36^6 i'*'o6 7*5... 8*5 

33*8 0*91 7*6.. .8*5 



— V. 

20 : 05 IV. 



It is difficult to reconcile the several 
measures of O S from 1845 to 185 1, which 
show no angular motion, with subsequent 
measures. I could not find any other 
pair in the vicinity. 



1845*68 
1847*84 
1879*19 



o 

451 
177-1 

35*2 



It 
0*97 

0*58 

0*98 



Ma. 
OS 

/3 



2 Digbts. 

4 

2 



If 

9f 



No. 45. B.A.C. 282. 13 396. 



. o** 56- 13M 

I. + 60^ 26'j 



R.A. o** 56- 13* 
Decl. 



1879*490 
1 88068 1 



rii 



64*9 1*1 1 6*o...9'5 
62*8 1*45 6-2. ..9*0 



19 : 30 V. 

— m. 



This difficult and unequal pair, near 
7 Casnopeasy was discovered with the 
6-inch. This was measured on two 
nights in 1878 with this instrument, and 
on three nights in 1881 with the Madison 
1 5^-inch. The mean result is : 



1880-36 6^*5 



r'i8 



/3 7 nights. 



No. 46. a- Ptscium. S. 393, 



RA. c^ 59- 35M 
Decl. + 31^ 32'j 
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1878-980 
1879*567 



293-5 
2939 



A Aud B. 

5579 60... 9-0 
56*12 6*5...io-o 



23 : 50 II. 

— n. 



1879-27 2937 55*95 6*2... 9*5 



A and 0. 



1878-980 235*4 138*69 
1879*567 233*4 138*14 



9*5 
10*3 



o: 05 



II. 
II. 



1879*27 234*4 138*41 



9.9 



The distant star was noted by Smyth. 
^ in 1780 fonnd the distance of B,48"'i3. 



No. 47. OlS 22. 



R.A. 
Decl. 



i»» o™ 44') 
+ 10^ 55'l 



1880*936 
1880-939 
1880*953 



197*6 
196-6 
198*8 



// 



8-07 7*6... 9*5 
871 77... 9*3 
8*75 7-7... 10*0 



23 : 50 
0:45 
o: 25 



II. 
II. 
II. 



The companion seems to have remained 
relatively fixed. 



1847*48 
1866-73 
1880-94 



i95°-o 
196-0 
197-7 



875 

8-55 
8*51 



02 
l)e. 

/3 



3 niglitfi. 

3 
3 



w 



11 



Xo. 48. A.C. 13. 

R.A. i'^ I™ 59*]^ 
Decl. + 44" 34') 

A and B. 
1878*840 256*2 0*45 8*0.. .9*0 — IV. 



AB and 0. 

1878-840 359°! 15-44 ...10*8 



— IV. 



The wide pair is H. 20i8=S 92 rej. 
H. gives for the angle 3S3°*S. The only 
other measure of this star is that given 
above. The duplicity of the larger star 
was discovered by Mr. Alvan Clabk. The 
only other measure of this is : 

1876*10 262*4 0*3 ± 8- 1... 8*5 De. I nij^ht. 



No. 49. 71 Ceti. 



R.A. I** 2" 33 
Decl. - 10® 49 



:) 



1879873 
1879-893 



304-5 



224-86 

304*5 225*59 



...9*0 23 : 50 II. 
...9*5 23 : 05 II. 



1879*88 304*5 225-22 



.9*2 



The only reason for measuring so 
uninteresting an object is the prior 
observations of Smyth, who found, 
3io°7 : 239''-o (1838-93). 



No. 50. ^ Andromedce. OX 515. 

R.A. I** 2" 32') 
Decl. + 46° 36') 

1878-840 272*3 0-28 4*0.. .6*5 
1880*581 272*0 0-36 40...6-0 



21 :45 



V. 
V. 



A very close and difficult pair, of which 
there are but few measures. This is pro- 
bably a binary system, but the motion is 
very slow. The following are all the 
measures : 



1851*51 
1856*87 
1864*70 

1875-14 
^879-05 



309-9 

303-9 
302-6 

267*2 

272*4 



053 
0-51 

0*56 

oU. 
0-28 



02 4 nights. 

2 3 „ 

2 2 „ 

2 I night. 

/3 3 nights. 



The last mean includes the two 
measures given above, and one prior 
measure with this instrument. The dis- 
tance is evidently diminishing. 

No. 51. ^ Andromeda^. 

II.A. i^ 3™ o'l 
Decl. + 34° 59' i 

A and B. 

1878-818 269*-o 8479 2-0,.. 12-13 
1879*556 2687 85*06 ...12*5 



— II. 



1879*19 2689 84-92 ...12-5 



made with the i8^-mcA Refractor of the Dearborn Observatory. 215 



A aud C. 



1878-818 




141-1 


90-88 


...11-5 




1879-556 


140-3 
140-7 


90-64 


...I2-0 


— II. 


1879-19 


90-76 


...11-7 








A and D. 






1879*490 




305-0 


126-42 


...10-5 


20 : 50 II. 


1879*556 


304*4 


126-22 


...11-2 


— II. 


1879-567 


304*1 
304*5 


125-39 
1 2601 


...iro 


— II. 


1879-54 


...10-9 








A and E. 






1878-818 


87*3 


159-00 


...iro 




1879*556 


87*3 

87*3 


157-66 


...iro 




1879*19 


157-66 


...no 








A and F. 






1878-818 


2077 


2IO- 

A and G. 


...no 




1878-818 


217-5 


225- 
A and 11. 






1878*818 


293-6 


305* 


...10-5 




1879*490 


293*5 


305- 


...io*o 


20 : 52 II. 


1879*556 


294-0 


304* 




— II. 



1879*29 293-7 304-7 ...IO*2 

These stars were measured, in the 
endeavour to identify the star given in 
Smyth's * Cycle,' 299°'0 : 225"'o(i839'S4). 
It is difficult even to identify the com- 
panion. It is probably either G or H. 
In the above measures single distances are 
given to the nearest whole second. 



No. 52. X 95 ( = H. 324). 



RA. !•» 4"» 23 
Decl. - 5* 26 



:) 



— II. 



1878-865 3100 13-^0 8*5. ..9*0 

1880-722 3095 13-70 9-o...9*3 23:50 II. 
Without sensible change. 



1829-87 
1879-79 



310-9 
3097 



14-05 
'3*75 



s 

/3 



3 nif^hts. 



No. 53. P. i. 4. H. 634. 



RA. 
Dacl. 



+ 



4" 
8° 



36M 

55') 



1878-865 271-6 35-44 
1879-873 270*3 35*26 
1880*917 270*3 36*16 



6*5... 12*0 
8-0... n*o 
7*o...ir5 



o : 00 
o: 05 



U. 
II. 
II. 



v 



1979*88 270*7 35*62 7*2... n*5 

Smyth found 29i°-o : 35"'0 (i836'89). 
The magnitudes estimated above are 
very discordant, and as the prior esti- 
mates differ greatly among themselves, 
the principal star may be variable. Heis 
gives it as a naked-eye star S-j magnitude ; 
Hebschel, 6 mag.; B.A.C. 7\ mag.; 
Abgelandeb, 7*2 mag. ; Piazzi, 8 mag. ; 
Lalakde, in one observation 6 mag., and 
in another 8 mag. In January 1875 I 
called it 8 mag. 



No. 54. 35 Ceti. OS 27 rej. 

6« 26M 

1" 50') 



11. A. !»» 6« 26- 
Decl. + 



1878-854. No signs of duplicity; good conditions. 
1880*592. Single. 

Bejected by O 2 in the Catalogue of 
1850 as not being really double as at first 
suspected. Secchi has two observations 
in 1858, giving for the angle I33°*i and 
129^*4, and distance 1*^^26. Madleb, in 
1 844, gives angle as 6o% but the observa- 
tion is marked uncertain. Notwithstand- 
ing these measures, the star is probably 
not double. 



No. 55. S 104. 

R.A. i*» io"» 8M 
Decl. + 37*^ 50' 



1878-742 
1880-769 



3^3^ 



II 



323*1 13*61 8*0.. .9*0 22:35 II- 



1879*75 323*2 13-61 80.. .9-0 
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No. 56. S 106. (87 and 87.) 



RA. i^ 10™ 14M 
Decl. - 7'' 47') 



1878-961 


3093 


4-96 


8-5. ..87 I : 05 


1880785 


3091 


4-90 


8-5. ..85 23 : 30 


1880-917 


31 ro 


484 


9-0.. .9-0 : 20 



II. 
II. 
II. 



Very little, if any, change since Stbuve. 



1831-61 

1 880'22 



3086 
3098 



// 



463 
490 



2 

3 



4 nights. 
3 



M 



No. 57. 13 504. (7-5 and 12.) 



R.A. i^ ii«» 9' 
Decl 



. I** ii" 9M 
. + i^ 13') 



1878-854 



277^4 



// 



1-91 7-7...I2-0 



— III. 



The mean result of this and two prior 
measures with the same instrument is, 
277^-3 : i''-40 (1878-35) 3n. 



No. 58. Anon. (Smyth.) 



RA. i»» ii"» 38* 
Decl. + 58^ 10 



;} 



1879-490 
1879*540 



324*5 13*31 8-5.. .8-5 19 ' 20 
324-5 1380 87.. .8-7 20 : 05 



II. 
II. 



1879-52 324-5 13-55 8-6.. .8-6 

The only other measures of this pair 
are those of Smtth. 



No. 59. 5' III. 



11.A. i^ 

Decl. - 



1878-865 
1878785 



3297 
329*4 



//_ 



20-62 

20-54 



ii» 54') 
4° 58') 

8-5. ..8-8 
8-5. ..8-7 



23 : 40 



II. 
II. 



1879-82 329-6 20-58 8- 5... 8-7 

No change since Steuve. 



No. 60. Piscium 235. fi 4. 



1878-854 
1881-835 
1881-843 



II.A. !*» 14™ 59M 

Decl. + 10° 55'j 

o // 

737 0-50 7-0.. .8-0 
822 0-52 7-6...8-5 
71-8 0-72 8-0.. .9-0 23 : 10 



o : 40 



III. 
V. 
V. 



1880-84 



75*9 0-58 7*5-8-5 



A difficult pair, found with the 6-inch, 
1872. De. noticed only a doubtful elonga- 
tion, 1875*6, in 68°. This pair may be in 
rapid motion. The last two measures were 
made at Mount Hamilton. 



No. 61. 5 125. 





KA. i»» 


20™ 5o«) 








Decl. - 


0° 46'j 






1878-867 


351-6 3026 


80... 9-0 


-^ 




1880-766 


350-5 31*43 


7-8.. .8*7 


22 : 40 




1880-785 


351*0 31*35 


77... 90 


23:50 




1880-917 


351*8 31*55 




0: 30 




1880-931 


350*5 31*59 


— 


0: 30 





Bemarkabljs for the large proper motion 
of the larger star, being o'''5i6 in the 
direction of I38*''8. 



33*3 



1833-23 

1843-90 19-3 

1863-44 ri 

1880-85 350-9 



// 



16-91 
19-05 
24-67 
31*48 



02 
De. 

/3 



6 nights. 



7 

4 



>» 



»> 



»f 



No. 62. Tj Piscium. P 506. (4 and 11). 



R.A. I** 25" 4«| 
Decl. + 14° 44') 



1878-854 
1880-592 
1880-920 



o 
I2-I 

15-8 

14-6 



u 
I-I2 

1-20 

I-l6 



4-5.. .110 

...10*5 



— V. 

23:15 V. 
23 : 40 IV. 



A very fine pair, but very difficult. The 
two sets of measures do not indicate any 
change. 

12-9 1 02 /9 3 nights. 

14-2 1-16 /9 3 „ 



1878-73 
1880-12 



made with the i8i-/;i(.7i Refractor of the Dedrbovn Observatory. 217 



No. 63 OX 

11. A. i*^ 26'"- 59" 



'> T 



Decl. + 7° 36'; 



1878-942 
1880-922 
1880-931 
1 880-936 



81-1 
80-1 
81-1 
8r6 



3-58 
364 
371 
379 



6-5.. .110 
70... 1 08 



I : 30 
I : 15 

I : 00 

o : 40 



II. 

ir. 

IT. 
IF. 



There may be some change. 



185002 


85-0 


4-04 


02 


4 iiiffht."* 


1866-71 


827 


4-10 


I)e 


3 ., 


1 880-43 


81-0 


3-68 


3 


4 ., 



Xo. 64. 40 Cassiopece. H. 2054. 

ll.A. !•» 28'» 53') 



Decl. + 72° 25') 

1879-326 236-9 53'o8 6*o...iro 
1879*490 237-2 53*49 6*0... 10-8 



12:45 
18: 20 



II. 
II. 



1879*4! 237-0 53*28 6-0... 10-9 



H. gave the angle as 241*^*5, the dis- 
tance being estimated. No other obser- 
vations since except those in the Cycle: 
240"-5 :42"-o (1834-95). 



No. 65. /3 507. 



R.A. i»» 29™ 1 6* 
Decl. + 26° 10 



;i 



1880*997 
i88rooo 

1881*00 



155-8 
156*4 

156*1 



225 8-0... 10*8 
1*96 8*0.. .110 

2- 10 8*0... 10*9 



2 : 30 
o: 30 



II. 
II. 



Xo. 66. 103 Piscium, /3 5. 

R.A. i*» 32™ 47'^ 
Decl. + 16'' T) 



// 



The following are all the measures : 

1875-52 2894 1-34 70.. .90 D' 4 nijjrl»t8. 
1880*78 2973 1-31 6-9... 93 3 3 t. 



No. 67. S 143. (8-0 aiul S'9.) 



K.A. !»' 33' 
Dt'i-1. + 33 



32^ 
44') 



1878-905 
1880*046 
1880-769 



3*97 3401 80.. .90 
3»97 3456 — 
3198 3468 80... 8-7 



22 :45 

2 :45 
22 : 50 



III. 

III. 

II. 



The change is evidently duo to proper 
motion. 



1831-76 
1865-35 
18799' 



319-8 
320-1 

3197 



3031 
3302 

34-42 



IV 

3 



2 nijrlit.s. 
4 ,» 

3 »i 



1878-867 



No. 68. H. 2067. 

R.A. i»» 33™ 33') 
Decl. - 18° 24') 

91-5 23-9 7-5... 11*5 



II 



Single distance. No prior measures 
except angle g2°-o of H. 



Xo. 69. T Andromeda:, fi — . 



II.A. i»» 33"» 30' 
l>ecl. + 39^ 58 



:i 



1880-594 


295-6 


1-28 


67. ,.90 


23 •• 25 


V • 


1880*920 


297*0 


1*23 


70.. .9*5 


23 : 50 


IV. 


1 880*922 


299-2 


1*41 


70... 9*5 


I :25 


IV. 



1880-589 328-3 52*45 50... 9*5 21 : 00 III. 
1880*775 328*5 5225 40...iro 22:35 ^^• 

1880-68 328*4 5235 4-5... 10*2 

No other measures of this distant 
companion. 



Xo. 70. A)wu. (Smyth.) 

li.A. I** 34'"44'1 
Decl. + 50^ 59' )' 

F F 



2i8 Mr. S. W. BuRNHAM, Microivet rival Measures of 748 Double Stars 



1879*490 229-6 3380 9*8...io*5 19:50 II. 
>879*540 2287 3376 9*5... 100 20:20 II. 

1879*51 2292 3378 9*7...io*2 

Smyth gives 2i7°-o : 4S'''0 (183779). 
No. 71. 107 Pischiin. H. 2071. 

R.A. I** 35" 58') 
Decl. + 19° 41' I 



A and B. 



1879*873 
1 8800 1 4 



o 
223*2 

2217 



3845 
38-51 



...12*0 

...12*5 



o : 50 II. 
— II. 



1879-94 222*5 38*48 ...12*2 



1879-873 
1879-875 



3409 
3407 



A and C. 



7795 
7771 



...lO'O 

...100 



o: 55 II. 
23 : 30 II- 



187987 3408 7783 ...10*0 

The only earlier measures are in the 
^Cycle' of AC 3i8°-3 : 5S"-o (1837-03). 



Xo. 72. ^ 453. 

R.A. i»» 37" 8* ) 
Decl. + 56^31')' 



1880*802 223*7 089 8*5. ..9*0 22 : 50 III. 
1880*813 225-5 098 88...90 23:00 III. 
1880*824 2232 085 9*0... 9*3 21 : 30 III. 

i88o*8i 224*1 0*91 8*8... 9*1 

These are the only measures of this 
pair. 

Xo. 7i. -J 153- 

R.A. i»»38"2oM 
Decl. + 6o°4o'j 

i88o*6io 67°8 7'-85 8*6.. .90 

1880-813 697 769 8*7.. .90 22 : 30 II. 

The components appear to be fixed. 



183177 
188071 



692 
68*8 



745 
772 



2 

a 



3 nights. 



w 



Xo. 74. P 736. 

R.A. I** 39» 38' [ 
Decl. + 38°2o'j 



1879*862 
1879*898 
1880*046 



o 

2060 
207*7 

213-4 



A and B. 

096 8*5.. .11*0 
0*74 8*3... 10*0 
087 8*5... 10*0 



22 : 40 III. 

— III. 

2 : 30 III. 



1879*94 209*0 o*86 8*4...io*3 



ABandC ( = 2 157). 



1879-854 
1879*898 



// 



114*4 12*24 9*0... 9*2 
117*2 12*56 ...8*5 



21 : 45 II. 
- III. 



The duplicity of the larger star of 
2 157 was detected with the 6-inch at 
Mount Hamilton. It is a very difficult 
object, even with a much larger aperture. 
The foregoing are the only measures. 

There is probably no change in tlie 
distant companion. 



1832*93 
1879-87 



115*5 
115*8 



12*26 
12*40 



2 



3 nipbts. 



» 



Xo. 75. € Sculptor is. H. 3461. 



R.A. i*»4o» iM 
Decl. - 25° 39') 



1879*030 



o 

61*1 



4*28 50... 9*0 I : 20 II. 



Xo. 76. S 160. (9'0 and 9-4.) 



1878-865 
1878*980 
1880*942 



R.A. I** 40" I7») 
Decl. - 3° o'j 

269*7 9*59 9*o...9*5 
2691 9*57 90.. .9*3 



o : 50 



270*9 9*19 9*0... 9*3 o : 30 



III. 
II. 
II. 



No evidence of change. 



1830-66 
1879-59 



o 

270*1 
269*9 



9*'5i 
9*45 



2 

3 



5 I ighta. 



•J9 



made with the iS\'inch Be fractal' of the Dearborn Observatory. 219 



Xo. yy. S 162. 

K.A. i»»4i"'48M 
Decl. -f 47° 18') 



1 880-7 1 1 2i7'4 
1880*906 217-1 



A and B. 

1-95 6-7. ..7-5 
r8i 



21 : 40 II. 
23: 15 II- 



A and C. 



1880-711 
1880-906 



178-5 
179-1 



// 



20'44 
20-48 



• • • V/ «• 



21 : 45 II. 
23 : 20 II. 



1880-81 178-8 20-46 



There is no change in the distant star, 
but there appears to be a slow retrograde 
movement of the close pair ; 



183675 

184599 
1880-81 



224°5 

2226 
217-1 



1-90 
2*02 
1-88 



2 
02 

/3 



2 ni^^liti*. 

3 » 

*• 91 



No. 78. H. 644. 

U.A. I** 42*" 22' f 

Decl. + 7° 5'/ 



1878865 
1880766 



// 



278-8 17-78 7-0... 1 1-8 
280-4 18-20 7-o...iro 



II. 
22 : 50 II. 



1879*81 2796 17-99 70... 1 1-4 

No measures by H. He called the 
large star red. Nothing of the kind 
noticed in the above observations. 



— 


II 


I : 30 


11 


0: 15 


II 


I : 00 


II 



A andB (-2 171). 

1878865 159-2 2970 ...8-5 

1879-030 158-9 29-73 ...8-5 

1880-785 1600 29-80 ...8-4 

1880-936 159-8 29-43 ...8-7 



The only prior measures of the close 
pair are : 

187820 3160 3-69 /9 3 ni^^hts. 

Relative motion in the brisrht stars is 



well shown : 



1829-91 
1865*12 
187820 
1879-90 



157-6 
159-0 
159-8 
159-5 



27-89 
29-12 
29-69 
2967 



2 

De 



2 nights. 

4 

3 

4 



V 



>» 



M 





JNo. bo. i {Jet I. 








r.A. !*» 45™ 32M 

I)ecl. - 10^ 55'j 






1879873 
1879-893 

1879-88 


40-8 185-46 ...90 

406 185-88 ...9-5 
40-7 185-67 ...9-2 


0: 30 

23 : 30 


II. 
II. 



One of the Bedford Catalogue stars. 
Smyth gives 4o''-4 : i65"'0 (i83S-87). 

Xo. 81. 5 177. (8-8 and 8-9.) 





R.A. i"* 45" iy\ 








Decl. + 4'' 21'. 






1878865 


I2r3 33^*3 8-5...8-5 


— . 


II. 


1878944 


121-8 3387 9*0... 9-3 


I : 10 


11. 


1878980 


121-5 33-51 9-0.. .90 


I : 00 


11. 



No. 79. 



^ o o 1 \ I ^^^^ distance would seem to have 

P 51 1- {^ 5. 8'5 and 12-5.) jin^i^i^hed since Stecve. 



1878*865 
1879-030 

1878-94 



II. A. I** 42'" 40'« 
Decl. - 2'= r. 






182987 
1878-93 


121-9 34*27 2 2 nijrhts. 
121-5 33-60 fi 3 „ 


n anl (\ 










3086 4-20 8-5... 13-0 


—— 


II. 


No. 82. 


55 Andromeda', 11. 1094. 


311*5 — 8-5...I3-0 


I : 40 


II. 




n.A. i»'46« 6m 



3101 4-20 



IHh^I. + 40^ 8'; 



2 20 Mr. S. W. BuRNiiAM, Micrometrical Measures of 748 Double Stars 



1878906 
1879-540 

1879*22 



3551 

355*4 



6000 50... 1 2* 5 

6027 6o...ir5 



23 : 00 II. 
20 : 45 U. 



3552 6013 5-5... 120 



H. called this a *fine nebulous star,' 
but uothiiig of the kind could be detected 
with the i8i-inch. The only prior ob- 
servations are by Smyth : 



183295 



350^^0 



2;o 



No. 83. a Trianguli 

11. A. i^ 46'" 18*1 
Decl. + 29" o'i 

A and B. 

o // 

1879592 1 24- 1 8062 ...iro 



II. 



A unci C. 



1879545 

1879-592 
1879-862 



1822 227*90 
182*3 228* 
— 229* 



...11*0 22 : 30 
8ing^le distance. 



>» 



II. 
II. 
II. 



1879*67 182*2 228*30 



A a:i.l I). 



1879-567 
1879*592 

1879*862 



172*8 307*77 
172*8 309* 
172-8 3c8* 



... iC/*5 -""" 
Sin<ilo diMance. 



II. 
II. 
II. 



1879*69 172*8 308-26 

These distant stars were measured for 
the purpose of identifying one of Smyth's 
stars, given in the * Cycle,' i79°*o : iio"*o 
(i834'67). There is nothing in this place. 
There is very little doubt that Smyth's 
companion is tlie most distant star, D, 
measured above. 



No. 84. y Arieiis. 

]{.A. I*" 46™ 56-1 
Owl. + 18° 42'j 

* 

A and C. 

1878-711 84*3 223-82 



This is a distant companion to 
7 Arietisy first measured by Sh., who gave 
8s°-2 : 228''76 (1823-86). This small star 
was found to be a difficult double {13 512). 
There is a minute star between the two 
pairs. 

No. 85. S 183. (7-9, 8*1 and 8*9.) 

K.A. 1^ 48™ 17M 
Decl. + 28° 13')* 



1880666 
1880*763 
1881*079 



9-8 

9*3 
11*5 



A and B. 

0*72 7*7, ..80 
0*52 8-o,..8*3 
058 — 



23 : 15 IV. 

22 : 30 IV, 

3: 15 IV 



A » and C, 



1880-666 166*3 5*68 
1880*763 165*1 5*54 



...9*0 

...Q-O 



23 : 20 IV. 
22 : 35 IV. 



The close pair is certainly moving 
slowly^ but there seems to be very little 
change in C. 



1833-12 
1879-90 
1880*94 

1832*31 
1880*71 



o 
22*3 

io*3 
102 

1637 
165*7 



II 

0*55 
048 

0*61 

II 

5*68 
5*61 



2 

ill 

i3 



3 nights. 



4 
3 



if 



fi 



5 Bights. 



f} 



No. 86. S 186. 

R.A. i^ 49*" 41') 
Decl. + i'^ 1 5' I 

O II 

1878-867 169*0 031 6* 5... 6* 5 

A fine rapid binary. The angular 
motion since 1831 is over lOO*". 



No. 87. S. 404. /'7-5and87.) 

K.A. i*^ 50™ 49* 



Dec-l. + 40^ 



49*1 
48'! 



made witk the iS^-mcA Refractoi' of tlie Dearborn Observatory. 221 



1878-906 737 2314 75. ..90 23 : 10 II. 
1880769 73*9 23-22 76. ..8-5 23 : 05 II. 

The obvious change is probably due to 

The following are all the 



proper motion, 
measures : 



1783*60 
1824-87 
187984 



6^6 
67-4 
73*8 



15-82 
20*59 
23-18 



s 

/9 



2 nights. 

2 
2 



ft 



Xo. 88. X Arietis, }^ V. 12. 



R.A. i" 5x« 15- 
Decl. + 23° 



rt 



1 880- 1 23 
1880-854 



// 



45°5 3752 
46-4 37-49 



...8-5 
,..80 



4 : 00 II. 
I : 45 II. 



These stars are relatively fixed. 



1821-91 
1880-48 



o 

457 
460 



3789 
37-46 



Sh. 



1 night. 

2 nights. 



No. 89. 58 Ceti fi 7. (62 and iro.) 

RA. i*» SI" 52"! 
Decl. - 2° 39') 

1880-939' 10-9 267 6o...iro 1:00 II. 
1880-942 14-7 2-79 6-5...II-0 0:40 II. 

The followinsr are all the measures : 



1875-53 

187778 
1880-94 



o 
I2-I 

11-4 

12-8 



// 



2-85 
2-85 

273 



De. 

Cin. 



3 night8. 

3 

2 



» 



ft 



No. 90. 48 Cassiopece, )8 5 1 3. 

U.A. !»• 52" 7«) 

D^il. + 70° 19'f 

1879-490 263-9 087 5-0... 80 18 : 05 V. 

The mean v( the four measures made 
with this teloscoi>e is, 264'' 3 : I "'00 
(1878-90). 



No. 91. S 196. 

K.A. i*» 52™ ss*\ 
Peel. + 20" 2V} 

A and B. 

1880-763 51-7 2-68 85. ..9-5 22 : 50 111. 

A and C. 



1880028 165-1 3424 
1880763 165- 1 34-39 



...8-5 
...o'o 



1 : 20 II. 
22 : 55 III. 



1880-40 165-1 34*31 ...8-7 

A and D. 



1880-028 2-3 183-86 8-0... 6-0 1:15 II. 
1880763 2*1 184-28 ...60 23:00 III. 

But little change in AB, but the dis- 
tance of C seems to have diminished. The 
distant star D was first observed by Smyth : 



1834-99 3592 



i6;-o 



Sm. 



No. 92. P. i. 227. (Smyth.) 

K.A. i^ 53™ 59^) 
IXrl. + 6^ 20' i 

1879-873 117-3 45'49 80...8 5 1:10 II. 
1879-893 117 2 45-44 8-5. ..8-7 23:45 II. 

1879-88 117*2 45*47 8-2. ..8-6 

The only prior measures are in the Bed- 
ford Catalogue, ns^'-g : 43"*6 (1834-87). 



No. 93. S 207. 

U.A. !»• 56" 31M 
IK^cl. + 17'' 7') 



1878-865 i86*4 11*74 8-5. ..90 — 

No sensible change since Struve. 

No. 94. y Andromcihv, O S ^^. 
U,\, i*" 56'" 32) 

IV -1. + 4r 45') 



II. 



\ iSSooCc 107-9 o3^> 70.. .83 



3 • 35 
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Xo. 95. 5* 215. (8*3 ami 9-3.) 



R.A. 2»» 
Decl. + 40 



i»" 43*1 



13 i 



1878-900 

1 880769 

1880-775 



58-7 19-98 80.. .9-5 
596 19-73 8-5. ..9-5 

59*7 20-23 8-3. ..9-0 



23 : 05 III. 
23 : 20 II. 
22 : 45 II. 



The following are all the measures : 



1 831*1 2 
1883-15 



58-0 
59*3 



// 



19-20 
19-98 



2 

H 



2 niglits. 



>» 



No. 96. 14 Arictis, S. 406. 

K.A. 2^ 2™ 35*) 
Decl. + 25'' 22'j' 



1 879030 
1880854 



37-0 
364 



A and \\. 

93''35 5-0.-.80 
9292 60. ..9-0 



10 II. 
00 II. 



A and 0. 



'879030 278-4 105-51 
1880-854 278-5 105-82 



...6-5 
...80 



2 : 00 
2 : 05 



II. 
II. 



There is 110 great change in these 
distant stars, y's angle, 28i°'2 (1783-66), 
<3vicleutly belongs to AC instead of AB as 
given. South did not measure the nearest 
component. The following are the prin- 
cipal observations : 



// 



1783-66 




89-47 


¥ 


I night. 


AB. 


1879-94 


367 


9313 


(^ 


2 nights. 




1823-97 


278-0 


10525 


s 


2 „ 


AC. 


187472 


278-4 


10605 


De 


3 » 




1879-94 


2784 


105-68 


/9 


2 „ 





Xo. 97. X 229. (8-2 and 8'9.) 

R.A. 2^ 6™ 50M 
Decl. + zf S7'} 



1878-887 3566 2*45 8-5... 9-0 
1880782 358-5 2-36 8-0.. .8-8 

Veiy little change, if any. 



22 : 55 III. 



1832-87 
187983 



361-0 
3575 



243 
2*40 






5 nights. 



Xo. 98. S 237. (8-5 and 8-5) 



11. A. 2*» 9"^ 17") 

Decl. + lo"" 13') 

1878-865 238°4 14^46 8-5. ..8-5 
1880-854 238-6 14-43 8-5. ..8-5 
1880-911 2386 14*36 8-5. ..8-6 



2 : 20 
2 : 05 



II. 
II. 
II. 



The components are relatively fixed. 



1836-86 
1880-21 



238-4 
238-5 



14-53 
14-42 



2 

3 



2 nights. 
3 



9f 



Xo. 99. 8 Trianguli. a 66. 



R.A. 2*' 9»" 36* 
Decl. + 33'' 41' 



Not included in the later catalogues 
of Steuve. I could see no companion 
with the 6-inch, but with the larger in- 
strument an exceedingly faint star was 
detected, 13-14 mag., and estimated 
360** J 30'^ This is much too difficult to 
have been seen by the early observers. 



Xo. 100. X P^'^'^^i' S. 409. 





R.A. 2'' 9" 39«) 
Decl. + 56" 58')' 






A and B. 




1879-540 
1879-556 


352°8 70-57 -..lO'S 
352-4 7037 ...10-5 


— II. 
II. 



A and C. 
1879-540 136-3 122-66 70... 9-0 

A and D. 



— 11, 



>♦ 



1880-589 1 1-1 205-69 ...io'7 20:10 II. 

There are no prior measures of B 
except those of the * Cycle,' 3S4°'3 ' 65"'0 
(1835-82). There appears to be no great 
change in C. S. found, 136°' 5 : 1 24''' 5 3 
(1824-99). 
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v> 



No. 10 1, o Ci'ti. 

R.A. 2" 13'" 17M 
Decl. - 3° 31') 

A and B. 
1879-939 88^5 75*29 ...130 — II. 



A and C. {l^ vi. i.) 

1878*964 82-3 116*45 4*0.. .8*0 
1879-971 82-1 1 1 564 5*5. ..8-5 



I : 05 I. 
I : 25 II. 



1879*47 824 116-04 

The well-lviiowii variable, Mira. The 
faint star was found with this instrument. 



No. 102. S 250. (8-4 and 87.) 





11.A. 2^ 13"* 57* 
Dccl. + 36° 52' 




1878-900 
1880-769 
1880-775 


>37°9 3'04 8-0... 8- 5 
134-9 265 8-5. ..8-8 
136-8 2-91 8*6.. .8-8 


23 : 20 III. 

23 : 35 II. 
22 : 50 II. 


No appreciable change 
half-century. 


in the last 

• 


183201 
1880-15 


1358 3*i6 2 
136*5 287 i3 


3 nights. 
3 V 



No. 103. OS 40. 



. 2'* I4" 23') 

I. + 37" 58') 



II.A. 2'* 14" 23' 
Decl. 



1878*909 57*5 062 8'2...8*6 o : 25 IV. 

The measures show no appreciable 
change. 



1850*64 


560 


059 


02 


4 nights. 


1867-57 


534 


clil. 


De 


3 yy 



Xo. 104. P. ii. 61. cr 70. 

R.A. 2»» 15" 25"! 
Dtcl. + 40"* 56M 



1880046 
1880-775 



3581 

3590 



53-42 

53*21 



6*5 .. 9-5 
67... 1 1*0 



4:35 U- 
23: 15 II- 



1880-41 3585 53-31 6*6... 100 

The only eai'lier measures beside those 
of the Bedford Catalogue are by Da. 
355^-2 : 49"-o (184276). 



Xo. 105. )8 8. 

K.A. 2** 14™ 59M 
Decl. + 8° 20' i 

1880-920 204-3 090 8*0... 9-0 0:30 IV. 
The only other measures are : 

1875-31 200-4 0*96 8*3. ..9*2 Do 4 nijrht?. 



Xo. 106. Cefi 374. iS 517. 

R,A. 2»» 18™ 54' [ 
Decl. —4° 26'| 



1878*980 

1878-994 

1879-002 




247-1 
248*1 

247-0 


A and B. 

10*81 6*5... 12*^ 
10-53 65... 12-5 
11-19 7*0... 12-5 


1 : 30 

> :45 

2 : 40 


II 

II 

III 


1878*99 


247*4 


10-84 6-7... 12-5 





A and C. 

1878-994 28^9 54*97 ...11-5 1:55 

Xo. 107. S 271. 

R.A. 2" 23" 38*1 
I>ecl. + 24'' 42') 

1878*917 181-3 12-07 6-0...10-0 0:20 
1880-931 181-5 12-43 70 ..10*5 2:30 



II. 
II 



There is no change since the measures 
of Struve. 



1831*75 


i8o°5 


I r*86 


z 


2 niifhts 


1879-92 


181-4 


12*25 


H 


ft 
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No. 108. i8 519. 

Iv.A. 2^ 23™ 38M 
Decl. - 2*^ 48'! 



// 



n 



IV. 



1877-942 2377 0-97 8-5... 105 

1878-854 6o-o 0-63 8-0... 9-0 
1878-40 58-8 0-80 8-2... 97 



The first measure is given in my \>yq- 
vious measures. In the last observation 
it was expressly noted that the following 
star was the smallest, and there is pro- 
bably an error of 180° in the first anjjle. 



No. 109. fi 304. 



1879-83 283-1 17-86 • 7-5. ..11*5 
There are no other measures. 



1878-980 315-2 470 8-8. ..9-3 1:45 II- 

1878-994 315-0 4-43 90.. .9-5 2 : CO II. 

1880*911 3153 429 90.. .9-3 2:25 II. 

187963 315-2 4-47 9-0.. .9.4 

This pair has never been measured 
before. 



No. 112. X 279. (6*9 and io'8) 

U.A. 2" 28" 15') 
Decl. + 36^ 47' I 

1878-900 71-6 17-40 60.. .11-5 23:40 III. 
1880*046 71-6 17-39 60... 10-0 4:10 III. 
1880-769 71-4 16-87 6-o...iro 23:50 II. 

There has been no change since the 
first measures : 





K.A. 2^ 24" 5»| 
Decl. + 36° 56') 

// 




1831-48 
1879-90 


712 
71-5 


16-95 
17-22 


s 

ti 


3 niji^hts. 
3 „ 


1878-900 


282-3 17-70 7*5. ..1 1*5 


23 : 30 111. 












1880*775 


283-9 ^8-o2 7-5... 11*5 


23:30 ir. 













Xo. no. X 274. (76 and 7*6.) 



1878-942 
1880-854 
1880-91 1 



o 

40*0 

39'o 
388 



R.A. 2»» 
Decl. + 

13-39 
13-20 

1318 



5™ 20M 
0° 34') 

7-5. ..7-5 

7-5..-7*5 
7-8. ..7-8 



2 : 20 
2 : 30 
2 : 20 



II. 
II. 

ir. 



Tlie components appear to be relatively 



ti.xed. 
1 880-24 



2l8-2 

39*3 



13^47 
13-26 



S 

fi 



3 nigl»ts. 
3 



»> 



No. 1 1 1. II. 652 

11. A. 2*^ 26'" 7M 
Docl. + 9' 31 



1878-835 
1880-769 



No. 113. X 286. 

K.A. 2'' 32™ 34" I 
Decl. + 33° 26' ) 

2566 309 80... 10*0 
255*7 2-92 7-0... 9*5 



o : 00 



II. 



Probably unchanged. The only other 
measures since Struve are three rather 
discordant observations by Madleb : 



1830-18 
1 879-80 



251-8 
2561 



h 
2-71 

3-00 



2 
/3 



3 nights. 

2 



fi 



No. 1 14. 2>?> -l^''t'^^-^« ^ 289. 

(5-5 and 8'6.) 

Pi. A. 2M3"'4oM 
Decl. + 26° 33') 

1880123 359^9 28-73 •••8'3 4:25 

1880-775 360-1 28-46 6-0.. .90 23:45 
1880939 360-0 28-75 5*0.. .8-5 I : 10 

These stars are relatively fixed. 



II. 
II. 

ir. 




> 
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183171 
1880*61 



359^4 
360*0 



28*54 
28*65 



2 



3 nights. 
3 



V 



No. 115. H. 1 1 23. 



R.A. 2* 34» 15M 
Decl. + 42° 17'j 



1 879*540 
1880*046 



248*5 
249-3 



20-00 
20*20 



8*3.. .8*3 — 11. 
8*o...8*o 5 : 10 II. 



187979 248*9 20*10 8* I... 8* I 

The early measures by Smyth are : 
183778 250% 14*0 

No. 116. 6 Persei. S 296. 

R.A. 2»» 35« 59' 
Becl. + 48"* 43' 

A and B. 



1879*540 
1880*769 



2988 16*48 ...100 21 : 30 III. 
299*2 16*50 4'0... 90 o : 20 II. 



1879-540 
1880-769 



A and 0. 

2i8'*5 68*87 ...IO-2 
2i8*3 69*60 ... 9*0 



21 : 20 II. 
o : 25 II. 



1880*15 2 1 8*4 69*24 



9*6 



The only early measures of the distant 
star are by Smyth, 2I9''-o : 27''*o(i833-6s). 
There is some evidence of a physical re- 
lation between A and B. 



1832-20 
185309 
1880-15 



294*6 
296*8 
299-0 



II 



15*40 
16*05 

16*49 



2 
02 



3 nights. 

3 

2 



» 



» 



No. 117. 13 307. 

2»» 40" 29«) 
+ 29^ Il'j 

1880*920 316*0 15*49 7-0.. .11-8 0:10 IV. 

The principal star was suspected to be 



R.A. 2*» 40" 29* 
DecL 



a close pair with the 6-inch at Mount 
Hamilton, but on this occasion no certain 
elongation could be detected. 



1877*18 



315*9 



15-44 



III 3 nights. 



No. 118. 2" 310. (7-5 and 9-5.) 



1878*838 
1880063 



RA. 2*' 42" 7' I 
DecL + 33"* 26') 

90*7 2*70 7-5...10-0 

897 2*47 7*5... 9*0 4 : 40 III. 



Very little, if any, change. 



1832*09 
1879*45 



86-3 
90*2 



n 



255 

2*58 



2 

3 



5 nights. 



19 



No. 119. 41 Arietis. OS 47. 

RA. 2*»43« 5') 
Decl. + 26^*46') 



1878*917 
1879*895 



1878*917 
1879-895 



A and B. 

265*6 21*25 3*4...ii*o 
266*1 21-11 «- ...10-5 

A and C. 

203*7 34*12 ...10*8 

203*3 33*94 ...lo-o 



o : 30 II. 
o : 00 n. 



o: 40 
0:05 



n. 

II. 



A and D. 



1879*895 230*3 125*81 
1879*971 230*1 126*00 



...8*5 o : 10 II. 
— — II 



There seems to be considerable change 
in C, and perhaps some in B. 



1866*53 
1879*40 

178370 
1867*70 
1879*40 
1781*79 
1821*95 

1879*93 



260*6 
265*8 
189*2 
201*4 
203*5 
260 + 
226*6 
230*2 



II 



20*59 
21-18 

39*33 

35*03 

3403 

125*58 

127-55 
125*90 



De 3 nights AB. 

3 2 „ 

^ I night AC. 

De I „ 

P 2 nights 

^ I night AD. 

Sh I „ 

fi 2 nights 

O O 
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No. 120. S 316. (8*4 and 8-4.) 



1878-835 
1880782 



R.A. 2^ 44" 34M 
Decl. + 36° 48' J 

135^0 14*36 8-5.. .8*5 

134-9 14-45 8-3.. .8*3 23:05 III. 



No other recent measures. The change, 
if any, is small. 



1830-02 
1879-81 



134*3 
i35'o 



13*86 
14-40 



2 

3 



3 nights. 

2 



9> 



No. 121. 20 Persei. jS 5 24. 



R.A. 2»» 


46" 9« 
37° 51'i 






Decl. + 








A and B. 






328-1 


029 


60.,. 6- 5 


0: 40 


V. 


329*7 


o-i8 


— 


3:55 


V. 


3188 


0-2I 


60.. .7-5 


2 : 10 


V. 


315*8 


0-28 


6-0...6-0 


22 :o5 


V. 



1878-909 
1880-060 
1880-725 
1880-824 



ABaudC ( = 2 318). 
1880-824 236-9 14-00 ...8-8 22 : 10 V. 



There is no change in the position of 
the distant companion. The close pair is 
excessively difficult. The following are all 
the measures : 



1878-66 
1880-13 



338-7 
323*1 



0-34 
0-29 



3 
fi 



3 nights. 

4 „ 



No. 122. ^o Arietis. 05*49. 



. 2»» 53" 45') 
I. + 17° 32') 



R.A. 2»» 53« 45' 
Decl. 



1880-063 



68^ 



1-56 7-o...9'5 5 : 00 III. 



The components have maintained about 
the same relative position. 



No. 123. X 337. 



R.A. 2** 54" 29' 
Decl. + 40° 55' 



1880-046 162-3 1707 7-0.. .8-8 
1880-782 162-8 17-80 7-5. ..8-8 
1880-802 163-1 17-46 8-0... 9'0 



5 : 00 

23: 15 
23 : 10 



n, 
in. 
n. 



With the exception of a single ob- 
servation by Ma., there are no other mea- 
sures since Stbuve. There is probably 
no change. 



1832-18 
1880-54 



163-4 
162-7 



ti 



17-76 
17-44 



2 



2 nights. 
3 



V 



No. 124. y Persei. H. 2170. 



Il.A. 2^ 56" 6« 



-] 



1879-540 323-9 57-72 
1879-556 323-6 57-72 



Decl. + 53° 2' 

...10-8 22 : 15 II. 



1879*55 3237 5772 

The prior observations of Hebschel 
and Smtth are both erroneous in angle^ 
and the latter in distance also. 



No. 125. p^ Eridani. jS 11. 



R.A. 2^ 56« 50* 
Decl. - 8^ 9 



;} 



1878-854 
1880*104 
1880-911 



822 2-68 6-0...II-0 
86-5 2-46 6-O...IO-5 
86*6 2-26 ... 9-0 



3 : 50 m. 
3 : 15 n. 



This pair was discovered with the 
6-inch, and from the fact that the small 
star could be seen with the aperture re- 
duced to three inches, and at other times 
subsequently was difficult, or invisible, 
with the ftdl aperture, under what seemed 
to be fair atmospheric conditions, I have 
been led to suspect variability, but on the 
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whole this is not very probable. The 
following are all the measures : 

1875*64 87*2 272 De 5 nighta 5*4... 9*6 

1877*82 85*9 2*45 Oin 3 „ 

1879*95 85*1 2*47 P 3 „ 6'o...io*2 



No. 126. 52 Arietis. S 346. 







R.A. 2^ 58™ 24» 
Decl. + 24° 47' 










A and B. 






1880*725 


273*0 


0*47 — 
A and C. 


23:40 


V. 


1880*725 


35i*-3 


501 — 
A and D. 


23 : 45 


V. 


1879*545 
1879*893 

i88o*o2iJ 


82*9 
82*5 
84-1 


101*56 ...IO-8 
102*23 — 
102*82 — 


22:45 
0: 30 

2: 15 


III. 
11. 
II. 



1879*82 83*2 102*20 

The only prior measures of the distant 
star are by Smyth, Ss^'-o : ios"'0 (i83S*88). 



No. 127. fi Persei. ( Algol. ) 

R.A. 3»» o" 21M 
Decl. + 40° 30' j 



A and B. 

1880*046 155^2 59*59 ...12*5 



3 : 45 in. 



A and 0. 



1880*046 i44°9 6877 



...11*8 3:40 III. 



1880*046 
1 880*769 



A and D. 
192*9 81*86 ...10*0 

192*2 81*94 ...11*0 



3 : 30 III. 
o : 35 IL 



DandE. 



1880*046 118*4 1 1' 1 1 



...12*5 3:55 in. 



There are no other measures of these 



distant companions witli the exception of 
D, which is given in the Bedford Cata- 
logue, igs'^'O : SS"'0 (i83S"63). The mean 
results of the above measures and some 
previously published in my first series of 
observations are as follows : 



1878-81 
1878*81 
1879*30 
1878*81 



155*3 59*06 Var....i2*7 AB 3 nighta. 

144*8 6807 ...12*5 AC 3 „ 

192*6 81*91 ...10*5 AD 4 „ 

116*2 10*80 ...12*5 DE 3 



ly 



The principal star was carefully ex- 
amined, but no elongation or close com- 
panion could be detected. 



No. 128. S 351. 

R.A. 3* i» 2') 
Decl. + 43** 47') 

1878-893 1 18*3 27-01 8*5. ..9*0 
1880*769 ii8*3 26*92 8*2...8*3 



— n. 

o : 45 U. 



There are no prior measures of this 
since Stbuve, and it was therefore put on 
the working list. 



1832*18 
1879*83 



119*6 
1 1 8*3 



// 



27*29 
26*97 



2 



2 nights. 

2 



» 



No. 129. S 352. (7-9 and 9-6.) 



R.A. 3»» i» 14') 
I>ecL + 35** o'J 



i*'8 


II 
355 


8*o...io*5 






1*9 


3*25 


80... 9*2 


: 00 


11. 


30 


369 


77... 90 


23: 30 


ra. 



1878*838 
1880*775 
1880782 



This pair has also been neglected by 
modern observers. The following are all 
the measures : 



1831*52 
1880-13 



6^ 
2*2 



II 



350 
3-50 



2 
3 



3 nights. 
3 



91 
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No. 130. 5' 357. (8-6 and 9-2.) 







R.A. 3^ 


2« 34» 
13" n 










Decl. - 






1878-854 




295-8 


8-47 


8-5. ..9-0 


-^ 


III. 


1878-985 


295*3 


824 


8-5. ..90 


2 : 15 


II. 


1879-022 


2949 


898 


— 


3:00 


II. 


1880-931 


296-8 


8-20 


8-9...9-5 


2 : 40 


11. 



Only measured by one observer (Mad- 
leb) since Stbuve. There would seem to 
be a decided change in distance. Stbuve 
gives the magnitudes, 8*5 and iO'3. 



183305 
187945 



2947 
2957 



7*88 
8-47 



2 



3 nights. 
4 



>i 



1878-838 
1880775 
1880-782 



No. 131. 5" 361. 



K.A. 3»» 4" 42' 
Decl. + 36° 33' 



1 5-5 Clouded. 

13-5 980 80... 100 0:15 

14-7 10-24 8-2... 9*5 23 : 35 



II. 
III. 



No other measures. Probably fixed. 



'83073 12-5 9-90 8-3...iro 
1880-77 14-6 1002 8-1... 98 



2 3 nights. 
P 2 



f} 



No. 132. Eridani 103. j8 400. 





II.A. 3»» 


5» 16- 
4" 16' 








Decl. - 






1878-977 52*-6 


ti ^ 

22-l8 


6-7...I2-0 


I : 50 


II. 


1879-022 52-9 


22-28 


6-5... 12-0 


2 : 50 


III. 


1879-033 53*8 


22-11 


6-O...I2-0 


2 : 30 


If. 



1879-01 53-1 22-19 6-4... 12-0 



No. 132a. B.A.C. 990. OS 52. 

n.A. 3'* 6" 57"! 
Decl. + 65° 13'J 



1878-840 13^2 c>-44 7-0.. .8-0 — V. 

A binary system^ in slow retrograde 
motion. 



No. 133. S 367. 



R.A. 
Decl. 



3** 7" 
+ o' 



52') 
i8'J 



1878-867 245-5 0-67 8-0.. .80 
1879-088 247-0 058 T1*'*T1 



3:50 



V. 

IV. 



Undoubtedly a physical pair. Some of 



the measures are : 



1831-72 
1864-01 
1878-05 
1878-98 



281-4 
257-1 
246-0 
246-2 



H 
095 

05 

o-8o 
063 



2 3 nights. 

De 6 „ 

III 2 „ 

» 2 „ 



No. 134. Arietis 161. fi 530. 
(7-0, 97 and 10*4.) 



II.A. 3»» 8 
Ded. + 



m 



22° 30 



l8») 
30' I 



BandC. 

1880-066 194*3 172 I0-0...10-3 
1881-000 196-4 1-40 9-0... 100 



3 : 30 III. 

o : 50 in. 



A and B ( = 2 366 r^'.). 



1880-066 
1881000 



41-3 48-93. 
41-5 4865 



• •a 



7'o 
7-0 



0:35 
0:55 



III. 

m. 



Combining these with two sets of 
measures previously made here, we have : 



1879*21 
1879-21 



195-8 
41-5 



It 
i'77 

4888 



/3 



4 nights BC. 
4 „ AB. 



» 



No. 135. H. 3557. 



B.A. 3'* 9™ i2« 
Decl. - 14° 53'. 



The description of this pair in H. is 
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p^'-g : 20'' ± : 7i...i2, and the declination 
1** north of the place given here. There 
being no bright star in H.'s place, a search 
was made, and resulted in identifying it 
as L. 6037. ^^ other measures since H. 

1878-942 47 27-15 8-o...iro 2:40 II. 
1880-931 5*3 27-16 8-o...io'7 3 : 00 II. 
1880-939 5'8 27-09 8-0.. .11-5 2:35 ^I- 

1880-27 5*3 27-13 8-0... I ri 



No. 136. P 84. (6-4 and 7-5.) 



RA. 3»» ID" 5 

Decl. - 6° 22 



-\ 



1878854 




35-2 


o-5^i 


6-5...7-5 


1878-931 


30-4 


057 


6-3...7-5 


1878-985 


339 


0-77 


6-5. ..7-0 


1879-088 


31*4 


0-58 


6-5.. .8-0 


1881-079 


31 


0-86 


— 



3 : 10 
2 : 20 

3:40 
2 : 50 



IV. 

V. 

III. 

IV. 

in. 



A naked-eye star, and a very difficult 
pair with the 6-inch with which it was 
discovered. There is evidence of con- 
siderable motion. 



1875*85 
1879*39 



o 

10-3 

32*4 



0*51 
0-72 



De 



5 nights. 
5 



» 



No. 137. 95 Ceti. A.C. 2. 

R.A. 3»» 12" 12M 
Decl. - 1** 22' j 

1878-854 No certain indication of duplicity, but not 

very ateadj. 
1878-867 Notliing certain with V. 

Discovered by Alvan Clabk with 
7i-inch, 1853, and measured by Dawes 
about that time. Since then it has never 
been measured, and I have never been 
able to see it double with any aperture 
during the last ten years. 



No. 138. X Z77. 

R.A. 3»» i3» 43- ) 
Decl. + 18^ 45') 



1880-909 1 16-6 



A and B. 
0-86 80... 83 
AB and C. 



o : 45 III. 



1878747 222-2 24-85 

1880*909 222*3 24*99 



...lo-o o : 50 III. 



1879-83 222*2 24*92 

Stbuve called the distant star 11*5 mag. 
There has not been much change in either 
angles or distances. 



No. 139. T^ Eridani. 



R.A. 3" I4» 12* 



:i 



1880022 281-8 



DecL - 22** 12 

A and R 

5*41 

A and C. 

1879-997 loo-o 39*99 ...io'5 

A and D. 

1879-950 293*1 Clouded — 
1879-997 293*3 1230S ...10*7 



— n. 



n. 
u. 



A and K 



1879-950 275*4 — 
1879-997 275*9 130*05 



10-7 — 



AandF. 



1879*997 236*0 160*45 ...10*0 
1880*022 236*2 15989 — 



n. 
u. 



IL 

u. 



The most distant star was measured 
by Smyth, 24o'''8 : iSo"o (1836-90). He 
does not seem to have seen any of the 
nearer stars, although they are all easy 
with a 6-inch aperture. 

■ 

No. 140. a Persei. 

RA. 3>» IS- 45* I 
DecL + 49** 26') 
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i879'S4o 195-6 166-42 ...ii-o 22 : 35 II. 
1879-556 195*4 165-68 ...iro 

1879-54 195-5 166-05 ...ii-o 

This is one of the Bedford Cata- 
logue stars, Smyth giving 2o6°'0 : 7S''*o 
(i837*64). There are several very faint 
stars nearer than this. 



No. 141. X 382. 



R.A. 3*» 16™ 59 
Decl. + 33° 



?) 



1881*093 
1831-70 



157-8 2-94 6-o...iro 
154-5 3*55 2 



4 : 40 U. 
3 nights. 



The foregoing are all the measures I 
am acquainted with. 



No. 142. X 395. (8-1 and 9-0.) 



R.A. 3»> 21™ 26*1 
Decl. + 28^ 39' J 

1878-909 101-5 1-97 8-0...8-7 
i88rooo 103-0 1-63 8-2... 9-3 



I : 15 m. 
I : 05 III. 



The following are all the measures of 
this pair. Evidently the single observa- 
tion of Madleb belongs to some other pair, 
or there is an error in the distance. 



// 



1832-36 


106-4 


1-92 


2 


3 nights. 


1 843* 1 4 


109-5 


3*35 


Ma 


I night. 


1879-95 


I02-2 


1-80 


3 


2 nights. 



No. 143. 5" 396. 

R.A. 't 23« 55') 
Decl. + 58° 22') 

1880-675 242-9 20-58 7-0.. .8-3 23 : 00 I. 
Without change. 



No. 144. X 401. 

RA. 3*» 24" 5M 
Decl. + 27° 10') 

1881-093 270-0 11-13 7'5—7-6 5:00 
Eelatively fixed. 



II. 



No. 145. X 407. (8'o and 9'2.) 



R.A. 3»» 24» i6») 
Ded. - 11° 33 \ 



1878-985 

1878-994 
1879-030 



// 



47'9 2-49 8'o...9-o 
49-3 2-1 1 8-0.. .9-5 
48-5 2-23 80.. .9-0 



2 
2 



35 

50 
50 



II. 
II. 
II. 



A slow advance in the angle, as will 
be seen from the following : 



1833-00 
1868-22 
1879-00 



39°o 

45-3 
48*6 



2-33 
2-57 

2*28 



2 
De 



3 nights. 

5 

3 



if 
if 



No. 145a. S 406. (7*5 and 9*0.) 

R.A. 3'* 24™ 28M 
Decl. + 4° 45' f 



3 
3 
3 



00 
20 

05 



II. 
II. 
II. 



1878-994 1248 9*40 7-0... 9*0 

1881*025 125-9 930 8-0...9-0 

1881-068 125-4 9-28 7*5. ..90 

There has been no change since first 
measured. 



1836*02 
1880*36 



124*1 
125*4 



936 
9-33 



2 



3 nights. 
3 „ 



No. 146. J? 4 1 1 rej. 

II. A. 3'* 26™ 22») 
Decl. - 7° 30') 

A and B. 
1880*104 88-2 19-40 7-0... 80 6 : 05 

A and G. 
1880-104 28-2 37*69 ...10-8 6:10 



II. 



II. 
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No. 147. OX 54o(=H. 334). 



R.A. 3'' 26" 27« 
Decl. + 3 



5" 27M 
1° 41'J 



1 8789 1 7 
1880782 
i88i'ooo 



140-9 13-31 



139*2 
140-5 



1375 
1289 



8*2. ..11-5 
8*3.. .11-0 
8-3. ..iro 



o : 50 

23 : 50 

I : 20 



II. 

n. 

III. 



Without change. 



1864*04 
1880-23 



142-2 
140-2 



13*36 
13*32 



02 

3 



2 nights. 
3 



w 



No. 148. j8 532. (77 and 12-5) 



B.A. 3^ 27" 25* 
Decl. - 10° 27 



:( 



1879-088 2674 300 80... 12*5 4:10 II. 

The mean of the three measures made 
here is as follows : 



1878-29 266-7 



3*05 



3 



3 niglite. 



No. 149. 5' 410. (7-5 and 117.) 



. 3** 27" 32- 1 
i. + 31° 37'i 



R.A. 3*» 27" 32' 
Decl. 



1878-917 207-8 5-44 7-0.. .ir5 0:45 
1880-769 207-9 5*47 7*5.. .11-8 1:00 
1 881-000 210-6 5-10 8'o...ir8 



II. 

II. 

I : 15 III. 



The place of this star in Vob. Med. is 
erroneous, that given being the place of 
H. 334. There seems to be no motion. 

3 nights. 
3 V 



1831-52 
1880-23 


2088 5-42 2 
208-8 5-34 p 


No. 


150. B.A.C. I loi. 




R.A. 3»' 28" 9« 
Decl. + 31° 17' 


1878-909 


66*1 0-42 6-8... 7-0 



^533. 



o : 50 V. 



This differs so much from the first 
measure of/8 533 (r49°*3 :o'''43 • i878*67) 
as to make it almost certain some other 
star has been observed. This was noted 
at the time as a very poor measure. 



No. 151. X 422. (6*6 and 9'o.) 



RA. 3»» 3o« 38M 
Decl. + o** I2'j 



1878-867 243-2 

1880-931 246-8 

1880-939 243-8 

1880*942 245*4 



// 



6-41 

6-57 
6-02 

6-43 



6-0...8-5 
7-0... 9*o 

6-7... 9*3 
6-8... 8-8 



3 : 10 
2:45 
I : 10 



V. 

n. 
II. 
n. 



De. suspected an elongation of the 
larger star, but no traces of any such 
appearance were seen in the foregoing 
measures. The distance and angle of 
Stbuve's companion are slowly increasing. 



1832-75 
1864-86 
1880-42 



232*2 
240*0 
244-8 



// 



6-13 


2 


3 nights. 


6*26 


De 


5 II 


6'35 


» 


4 ,. 



No. 152. OX 60. 

R.A. 3»» 3i» 59«| 
Decl. + 24** 19') 

1878-867. Certainly single. — 



— V. 



Duplicity uncertain to OS, but thought 
in 1847 to ^® elongated. Probably not 
double. 



No. 153. ^8534. (7-5 and in.) 



RA. 3'» Z3r I' 
Decl. - 8^ 54' 






1880-104 193-0 2-36 80.. .11-5 
1881-079 195*9 2-61 7-5... 12-0 


4 : 10 
4.' 25 


II 
II 
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The mean of these and two prior 
measures in mj first series of observations 
is: 

1879-24 195-3 2*40 /3 4 nights. 



No. 154. Tauri 39. 



5430. 



R.A. 
Decl. 



3"* 

+ 



34" 8 
4° 44 

A and B. 



:i 



1878*980 

1878-994 
1880-931 



o 

55*2 
55-8 
557 



25*95 70.. .8*5 
26-06 7-0... 9-0 
2601 6-7...8*9 



3 
3 
3 



30 

05 
20 



II. 
II. 
II. 



A and 0. 



1878-980 3009 37.96 

1878-994 301 'o 37*53 
1880-931 300-9 3765 



...8-7 
...9-0 
...87 



3 : 20 

3:15 
3:25 



II. 
II. 
II. 



There is certainly no change in AB ; 
but it is evident there is a considerable 
error in the distance of C in one of the 
three sets given below. From the relative 
fixity of A6, and the close agreement in 
the measures of De. and those given above, 
I have previously suggested a clerical or 
printer's error in Steuve's distance of 
3 9'' '40. Tt is obvious if this distance is 
right, that some of the subsequent mea- 
sures are much out of the way. If it be 
true there was no change in the distance 
of C after 1863, evidently there could 
have been none prior to that time. Future 
measures will show. 

A and B. 



1831-23 
1863-12 
1879-08 


55*3 
555 

55-5 


26-56 
26-16 
26*11 

A and 0. 


2 
De 

/3 


3 nights. 

2 « 

4 V 


1831-23 
1863-12 
1879-08 


3or9 
301-0 
300-9 


39V 
3776 
3772 


2 

De 

/3 


3 nights. 
2 „ 

4 II 



No. 155. 8 Persei. 





K.A. 3'* 34» 24' 
Decl. + 47° 24' 




1878*870 
1879*540 
1879*556 


313*3 97*20 ...10-5 

312-5 97-27 ...lo-o 22 : 50 

312-0 97*86 ...10-5 


UI. 



1879*32 312*6 97*44 



.10*3 



One of the Bedford Catalogue stars 



183374 3^5*0 MO'o 



Sm. 



No. 156. S 437. (9*0 and 9'o.) 



RA. 3>» 36™ 39') 
Decl. + 31° 44') 

1880-769 130-0 11*52 9-0... 9- 1 
1880*909 130-0 11-35 9'o...9-o 

Probably unchanged. 



I : 20 II. 
I : 10 II. 



1830-99 
1880*83 



128*6 
130*0 



It 
11*14 

"•43 



2 



2 nights. 



II 



No. 157. 19 Pldadum. H. 3251. 



R.A. 3»» 38™ 5» 
Decl. + 24^ 6' 



.// 



1879*854 3293 66*52 ...lo-o 

1879-862 329-8 66-71 ... 9-0 

1880-942 329-7 65.89 60... 1 0-0 



23 
o 

I 



30 
15 

25 



n. 
n. 
II. 



1880-22 329-6 66-37 6-0... 9-7 



No. 158. 5 62. 

RA. 3*' 38" io» 
Decl. + 64^^ 23' 

1878*840 644 0*30 8*0... 80 



— V. 



A difficult binary, of which there are 
but few measures. In 1 847 O 2 found the 
angle I7'''6. 
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No. 159. X 463. (87 and 10*5.) 



R.A. z^ 

Ded. - 

1878-994 198*5 io*6o 
1879*030 201*5 J'*^o 
1880*939 202 -2 10*48 



45 



m 



26 

2 



:t 



8*5... 9*5 
8*5. ..11*5 
9*o...io-5 



3:25 
3 :oo 
2:55 



U. 
II. 
II. 



The only measure since Struve is by 
Madleb. Probably fixed. 



1831*97 
1879*65 



203'**5 
200*7 



// 



1078 
10-73 



2 

/3 



3 nights. 
3 



i> 



No. 1 60. C P^rsei. S 464. 



R.A. 3»» 46" 35 
Decl. + 31° 32 

A andB. 



:i 



1879*104 207*4 12*73 4*0... 10*0 
1880*066 2o6*9 12*94 — 

1880*942 2o8*9 I2*6i ... 9*3 



4:25 
I :45 



III. 
II. 
II. 



1880*04 207*7 12*76 

A and C. 



1879*104 2860 3255 
1880*942 2873 32*66 
i88rooo 286*4 32*60 



•..:i*o 



...11*0 

...ir3 



4:25 
I : 40 

I :35 



III. 
II. 
II. 



1880*35 286*6 32*60 

A and D. 
1880*942 1980 89*12 ... 9*3 

A and E. 
1881*000 185*1 119*49 ...10*0 



I : 50 II. 



I : 40 II. 



There is no change in B. The follow- 
ing are the only prior measures of the 
distant components. 



1860*83 2900 33*8 1 
1825*01 198-8 84*38 
1825-01 184*6 119*07 



Kn 2 nights. AC. 
S 2 „ AD. 

S 2 .. AE. 



tt 



No. 161. fi 743. 

R.A. 3^ 46" 36-1 
DecL + 51** 54O 



1880060 2502 0-82 8* 5... 90 5 : 50 III. 

One of the Mount Hamilton stars, dis- 
covered with the 6-inch. The above is 
the only measure made thus far. 

No. 162. S* 466. (81 and 97.) 
R.A. 3»» 47™ 8*1 



Decl. - 2° 21' I 



1878*994 
1879*030 
1880*939 



62-1 
607 
62-0 



8*15 80... 95 3 : 35 
8*02 80... 100 3:15 
782 8*3... 9*5 3 : 05 



II. 
II. 
II. 



Evidently unchanged since Steuve. 



1831*73 
1879-65 



597 
61*6 



8-08 
8-co 



2 

3 



3 night*. 
3 



>f 



No. 163. Persei 189. X 469. 



1880*046 
1880*769 



R.A. 3»' 49« 6- 
Decl. + 41° 32' 



147-8 870 7*0... 90 
148*2 8*88 7*8... 10*0 



6 : 25 
I : 30 



II. 
II. 



No other measures in the last fifty 
years. 

1828*70 148*7 0*15 2 2 nights. 

1880*40 1480 8*79 jS 2 



l> 



No. 164. X 473. (8-5 and 9*4) 



1878*994 
1879*030 
1880066 



93*9 
94*1 

94-0 



R.A. 3»» 
Decl. + 

16% I 
16*55 
16*51 



51' 



25') 
i7'\ 



8-5... 90 
8*5... 9*2 
8-5... 100 



3:45 
3 : 20 
4 : 00 



II. 
II. 
II. 



These measures make a larger dis- 
tance than that given by Struve, but the 
difference is probably due to erroi*s of ob- 
servation. 



1829-16 

1879*36 




95-1 
940 


1608 
1662 


2 2 nights. 
^ 3 „ 
II II 
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No. 165. S 476. 



R.A. 3»» 53« 36' 
Decl. + 38° 20 



;i 



1880*046 2852 19-92 7-8.. .8-8 6 : 35 II. 

1880769 2855 1988 8-4.. .8-8 I : 40 II. 

Certainly moving ; probably proper 
motion. 



// 



1831-85 


2838 


17-58 


2 


3 nights. 


1864-92 


2847 


19-16 


De 


5 » 


1880*40 


285-3 


19-90 


/3 


2 1) 



No. 166. S 487. (8-6, 8-9 and 9-2) 

R.A. 3»» 55» I2'\ 



Decl. - 10° 47 
A and B. 



1878-980 83 
1880*920 9*3 



// 



12*50 9*o...9*3 
12*15 8-3...8*5 



3 
3 



35 
20 



II. 
U. 



A and C. 



1878*980 234-8 21-66 
1880*920 236*3 21*46 



...9*5 3:45 II. 
...8*9 3 : 25 II. 



The components seem to have remained 
nearly constant. 



1831*40 


87 


11-93 


2 


3 nights 


AB. 


187995 


8-8 


12-32 


P 


2 „ 




1831*40 


237-4 


2173 


2 


3 » 


AC. 



1879*95 235*5 21*56 /3 2 



>» 



No. 167. B.A.C. 1224. OS 70. 

R.A. 3»» 55™ 14' 1 
Decl. + 9** 40') 

i879ro3o 228^1 ir'68 6*2... 11*5 3:40 H* 

Without change. 



*7 



No. 168. 5483. 

U.A. 3^ 56" 2*) 
Peel. + 39'' II') 



1880*046 353*1 1*13 7*o...9o 6 : 10 II, 
Angle and distance steadily decreasing. 



1830*52 
1864*64 



11*6 
0*4 



//. 



2*80 

1*67 



2 

De 



3 nighta. 
5 



M 



No. 169. OS 71. 



R.A. 3»» 59« i6« 



;i 



Decl. + 33° 8' 

AandB. 
1878-909 203*8 108 7*0... 10*0 

A and C ( = 11.671). 
1878-909 119*0 34*'68 ...12*5 



25 IV. 



1 : 35 IV. 



H. did not see B, and OS has no 
measure of C. Very little, if any, change 
in the close pair. 



No. 170. S 493. (8-1 and 8*3) 



R.A. 4»» 0« 22» 

Ded. + 5° 22 



:( 



1879*104 91*9 1*55 8o...8*2 4 : 10 III. 
1880*997 92*2 1*37 83. ..8*5 4 : 00 11, 

Only measured by Madler since 
Steuvb, until the late measures here given. 
There would seem to be some angular 
motion. 



1831-68 
1879-66 
1880*05 



981 
92-9 

92*0 



i-'83 
1*67 

1*46 



2 
Oin 



3 nights. 

2 
2 



ft 



No. 171. OS 72. 

. 4'» i» 7M 

I. + 17^ I'i 



R.A. 4'* 
Decl, 



1880*066 328*3 4-26 6-7...10-0 — II. 

1880-997 329*1 4*51 6-8... 9-8 4 : 10 III. 

There may be some change in the 
angle. 
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1854*51 
1867*44 

1880-53 



3228 

325-3 
328-7 



II 

4'49 


02 


4*37 


De 


4*38 


/3 



5 nights. 



if 

99 



No. 172. S 497. (8-2 and 9*1.) 



RA. 4»» 2« 3' 
Decl. + 8° 8 



:i 



1878-985 232-7 13-37 8-5. ..9-2 3 : 05 11. 
1878-994 232-0 13-29 80... 9-0 4 : 00 II, 

The measures indicate' some little 



change. 






1829-98 
1878-98 


236*3 14-32 2 
232-3 13-33 3 

No. 1 73. S 498. 

R.A. 4»> 3« 22* 
Decl. + 53^ 28' 


2 nights. 
2 „ 


1878-840 


I7r6 i-8i 90...IO-5 


— III. 



The following are all the prior mea- 
sures. The distance bj Se. may be a 
misprint for i'''4S. 



183324 
185801 



i73'6 
174-9 



I 04 
045 



2 5 nights. 

Se I night. 



No. 174. X 510. (7-3 and 9-5.) 



R.A. 4*» 5" 59' 
Decl. + o'' 26 



;) 



1880-104 300-8 10-87 6-8... 8-8 
1880-997 3009 IV17 7-o...io*3 
1881*025 302-4 11-15 80... 9-5 



Probably unchanged. 



1831-02 
1880*71 



3oo°5 
301-4 



II 



1076 
ii-o5 



2 



6 : 15 II. 
4 : 20 III. 
3 : 35 n. 



2 nights. 

3 fi 



No. 175. [X Persei. , OS 73. 

R.A. 4^ 6« 5* 
Decl. + 48^ 6' 



1878-840 348-7 i4-'69 



12-5 — ni. 



The following are all the measures of 
this star : 



1851-08 
1878-50 



349-2 
3487 



15-07 
1478 



02 



3 nights. 
2 „ 



No. 176. S 514. 



R.A. 4*» 6« 49* 
Ded. 



. 4' 6« 49") 
I. - 7^ 9'J 

1880-022 73-4 7-71 8-5... 10-3 3:40 



Unchanged. 



No. 177. 47 Tauri fi 547. 



R.A. 4»» 7« 25* 
Decl + 8* 58 



:) 



1878-867 360-0 096 5-o..,io-o 
1878-931 3588 087 5.0... 8*5 
1879-000 360-5 084 5-0... 8*5 



4: 20 
4:35 



lU. 
IV. 



The means of all my measures, and of 
those by De. are as follows : 



1 877*90 
1878*42 



3597 
3597 



n 
082 

089 



De 3 nights. 
/3 6 



yy 



No. 178. 2' 511. 

R.A. 4»» 7" 51') 
Decl. + 58' 30' j 

1878-840 288-4 0-49 7'S''*7'7 — 



V. 



There has been very little change in 
the distance of this binary. Some of the 
previous measures are : 



1829*52 

1845-14 
1866*30 

1879-85 



320-0 
316*2 

2935 
286-8 



054 
065 
041 
040 



2 

02 
£n 
HI 



4 nights. 



3 

3 

3 



99 
9* 
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Xo. 179. OS 75. 

R.A. 4»» 8" 19*1 
Decl. + 60° 12') 

1878-840 164-2 048 7-8... 8-2 — V. 

There is but little motion since the 
first measures in 1843. 

No. 180. 40 Eridani. 2' 518. 



R.A. 

Decl 



. 4h 9m 52»| 
. - 7° 47') 







B and C\ 










1878-931 


126-2 


360 


9*o 


...11-5 


3: 


45 


III. 


1879066 


1 26- 1 


3-42 


9*0 


...ITS 


4: 


30 


III. 


1879088 


125-4 


3-56 




— 


4: 


20 


III. 


1879-104 


123-8 
121-4 


3*39 




— 


4: 


40 
; oo 


III. 


1880-030 


3-51 


9*0 


...no 


4' 


n. 


1880063 


121-3 


343 


9*0 


...11-5 


5: 


40 


III. 


1 880-102 


119-3 


3*18 




— 


5: 


05 


III. 


1880-104 


122*6 


.3-32 




— 


6 


:3o 


II. 


1880-153 


124-4 


3'i6 




— 


5: 


:45 


II. 


1880-909 


121-2 


2-99 




— 


4: 


.30 


II. 


1880-911 


122*8 


319 






4 : 


00 


II. 


1880-942 


122*5 


355 






2 1 


:4o 


II. 


1880-997 


122*8 


2*91 






4: 


30 


II. 


i88roo8 


121*0 


316 




— 


3 


:4o 


II. 


1881-835 


I2I-4 


315 




— 


4: 


15 


III. 


1881-840 


1 180 


3-25 






3 


:o5 


II. 


1881-843 


1 18*4 


3-59 




— 


I : 


:25 


III. 


1881-845 


— 


360 




— 


3 


^35 


II. 


1881-859 


1 19-7 


369 




— 


*% 


:3o 


I. 


1881-862 


117-5 


3*92 






3 


:o5 


I. 



other observers. It is well known that B 
and C have the same large proper motion 
as the principal star. The last series 
of measures (1881) were made at Mount 
Hamilton with the 12-inch refractor of the 
Lick Observatory. The mean results of 
my measures, with the set already given 
in my first series of observations, are as 
follows : 



187786 


I28°2 


// 
392 


6 nights. 


187905 


125*4 


3-66 


4 II 


1880*09 


121*3 


328 


5 1, 


1880*95 


122*0 


316 


5 » 


1881*84 


1 19-0 


353 


6 „ 


1883-00* 


119-2 


307 


2 „ 



The faint star a does not belong to the 
system, as will be seen by the following : 



1864*84 
1877*80 
1878-95 
1880-03 



185-0 7585 Wn I night. 

145*6 37* 10 fi 3 nights. 

137-3 35'99 3 2 „ 

131-8 34*95 i3 I night. 



1879-56 1063 81*08 

Special attention has been given to the 
clos3 pair in consequence of its neglect by 



No. 1 8 1. 55 Tauri. OS 79. 

ll.A. 4*» I3« 2M 
Decl. 4- 16^ 1 4' J 

1879000 582 0*44 6-5.. .7-5 4:25 IV. 

Slow direct motion in angle. 







A nnd a. 










No. 182. 


^527. 






1878-931 


137*6 


36-37 ...120 


3:50 


III. 








II.A. 4»» 


,3m ,3. 

7^ 43') 






1878-977 


137*0 


35*61 ...120 


2 : 15 


11. 








Decl. - 






1880-030 


131-8 


34-95 ...n-8 


4 : 00 


II. 


i88o- 


079 


190-3 


6-38 


80...95 


4:30 


II. 




105*^5 


A and B. 
8r"i5 ... 90 


2 : 25 


II. 


i88o- 


104 


193-5 


5*91 


8-2.. .8*7 


6 : 40 


II. 


1878-977 


1880' 


09 


191-9 


6*14 


8-1. ..9-1 






1880-153 


107- 1 


8101 — 


_5 : 50 


II. 




& TM 


i^oKoKI 


Ck in/>i*A 


nao in /lio< 


^0 i-a /t/^ < 


,« V 



found it 5"-S2. 

* Measures made while this work was passing through 
the press. 
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No. 183. 8 Tauri. ^ vi. loi. 
K.A. 4** 1 8" zy\ 

Decl. + 17° 38' I 



1878*985 232*4 77'oo 
1879030 232*9 76*52 



.9*0 
.9*5 



4: 15 
4: 30 



II. 
II. 



There would seem to be a change in 
distance. The following are all the 
measures : 



1783*74 
1879*00 



234*6 
232*6 



// 



6362 
76*76 



W 

P 



1 night. 

2 nights. 



No. 184. i 547. 



IIA. 
Decl 



. 4'* 19" 48M 
. - 1° 40'j 



1878*985 


156 


2*21 


9*0... 12-5 


3 


: 15 




1879*030 


14*1 


2-07 


90... 1 25 


4: 


: 20 




1879*088 


12*7 


2-31 


— 


4 


:30 


III. 


1879*102 


13-8 


2-46 


9*0... 1 1*5 


5 


:4o 


111% 


1880*030 


17*5 


2*39 


9*0... 1 1*5 


3: 


45 




1880063 


14*7 


2-15 


9*0... 12*0 


5: 


:5o 




1880-911 


'5*5 


2-04 


9*O...I2*0 


4: 


10 




1880*942 


i8*5 


2-12 


8-8... 1 1*0 


2 : 


:50 




1881*074 


I4*S 


2-26 


9*O...I2*0 


4: 


25 




1881-845 


— 


2*51 


9*0... 1 1*8 


4J 


30 




1881*862 


14*2 


2*54 


9*0... 12*0 


3! 


:5o 




1881*865 


15*5 


2*14 


90...I2*0 


I : 


45 


11. 



Dembowski was unable to see the 
companion in 1865, and until recently 
there were no measures since Stbuve's. 
The change may be due to proper motion. 



The last three measures of 1881 were 
made with the 12-inch refractor of the 
Lick Observatory at Mount Hamilton. 



No. 185. 0:^83. 

R.A. 4*' 22" 56« 
Decl. + 32** II' 

1879*000. Apparently round. — — V 

Suspected double by O 2 1 846-7, but 
single to all observers since. 



No. 186. 80 Tauri. X 554. 

23m ,71 1 
15' 23') 

1879*000 7*4 0*57 6-0 ..9*5 4 : 50 



R.A. 4*» 23"* 1 7* 
Decl. + 



IV. 



Probably binary, and now a difficult 
pair. The change is principally in the 
distance, which at the time it was measured 
by 2 was i'''74. 



No. 187. Aldcbaran. fi 550. 





11.A. 4'* 29« 2* 
Decl. + 16" 16' 




1879-104 
i88ri37 


iirls 3174 1*0... 14*0 5:00 
1 10*8 31-19 ...14*0 5 : 10 

A and C (2 2, App. 11.). 


111. 
IV. 


1880-066 
i88ri37 


o // 

35*3 114*61 — — 
34-8 115-50 — 5 J 20 


11. 
111. 


i88o-6o 


35*0 115-05 





The following are all the measures of 
the faint companion : 



1831*39 
1877*99 
1879*05 


344*3 

9*8 

14*0 


u 

425 
2-31 
226 




3 nights. 

3 „ 

4 ,• 


1877*89 
1878*00 

i88o-i2 


109*0 
1 10*5 
1 1 1-2 


3045 
31-26 

31*46 


III 
3 


3 nights. 

3 „ 

2 „ 


1880-60 


161 


219 


» 


5 yy 












188185 


148 


240 


^ 


3 1; 













No. 188. 5 86. 

\\.\. 4'' 29~ 28M 
Dwl. + 19" 31' I 
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1880030 68-6 0-48 7'7*.*7'7 4 : 40 IV. 

The prior measures ai'e somewhat dis- 
cordant, and on the whole show but little 
change. 



No. 189. S 571. 



R.A. 4'* 30" 3» 
Decl.- 3° 5: 



1878985 2582 17-33 7*0... 90 
1880-942 259-2 17-40 7-0... 9-3 



3 : 40 II. 
3 : 00 II. 



The components appear to be fixed. 
Combining with the above a prior measure 
in 1878 we have : 



1830-74 
1879-31 



258-7 
258-5 



17-84 
17*34 



2 



3 nights. 
3 



fi 



No. 190. 5' 585. (87 and 107.) 



RA. 4»» 36" 58 
Decl. + 4° 36 



■-t 



1878985 274-9 12-31 9-0... 10-5 
1880-942 275-9 11*^9 8-5. ..107 
1881-008 275-0 11-76 8-5...iro 

Not seen by De. in 1865. 
measure since S is by Ma. 
unchanged : 

1831-79 
1880-31 



4 
3 

4 



10 
10 
10 



II. 

n. 
II. 



275*^9 



12-11 



275*3 "99 



2 



The only 
Evidently 

3 nights. 
3 II 



No, 191. X 607. 

R.A. 4»* 45" 47') 
Decl. + 25° i8') 

1878-985 249-0 14-07 90.. .9-5 
1882-162 248-8 14-35 90.. .9-7 

There does not appear to be any change. 
The measures given above are combined 
with three previous observations : 

3 nights. 



4:40 
7: 15 



II. 
III. 



1831-19 
1879-02 



249-9 
249*7 



14-21 
14-10 



2 
/9 





No. 192. 


H. 3705. 






RA. 4»» 


51™ 25» 








Decl. - 


16° 20' 






1879-030 


II 
141-3 22-46 


7-5... 8-8 4:35 


II. 


1881-008 


140-9 21-86 


7-8... 10-7 4:25 


II. 


1881-079 


140-9 22-56 


— 4:55 


II. 



1880-37 141-0 22-29 7*6.. .97 

The distance has never before been 
measured. H. gave the angle I39**'3 
(1835-9). 

No. 193. X 622. 



R.A.4»» 51" 52M 
DecL + 1" 29' f 



// 



1880-104 175-0 2-43 80.. .8-1 
1881074 173-2 2-46 8-0.. .8-0 



7 : 00 II. 
4 : 40 II. 



There may be a little change in the 
angle, as 2 found 179^*9. 



No. 194. Orimis 26. Sn. 49. 

II.A. 4»» 52" IlM 

22') 



Decl + 14" 



A and B« 

1880-063 304-4 39*02 6-6... 8-0 
i88ro93 305-4 3919 — 



— XL 

5 : 20 II. 







A and C. 






1879-997 

1880063 
1881-093 


874 
88-3 

881 


54-16 ...8-8 
54-24 ...9-0 
54*70 — 


5:25 


II. 
II. 
II. 



The components appear to be fixed. 
There are no early measures of C except 
by Smyth, 88^-3 : 7o"-o (1831-95). l^'s 
distance, 36" '43, undoubtedly belongs to B. 



5 



V 



1783*73 

1822-09 

1874-44 
1880-57 

1874-44 
1880-38 



3036 
3046 

3049 

3049 
88-4 

87-9 



// 



34* ± 

3883 
39*22 

39" 
54-68 

5437 



Sh 
De 
/3 
De 

/3 



1 night 

2 nights 



AB. 



2 
2 

3 



if 



AC. 
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No. 195. Eridani ^S/. H. 6S9. 

R,A. 4" 52" 8M 
Decl. - 2° 24'} 



II 



1880*104 2767 2o-6o 6-5...IO-8 7:00 II. 
1881*151 274-5 20*74 7-3... i2*o 5:25 II. 

This star has not been measured before. 
H. estimated the distance 10''. 



No. 196. 6 Aurigce. jS 554. 



R.A. 4»» 53™ 21' I 
Ded. + 43° 39' j 

A and B. 



// 



1878*893 2245 29-31 ...14-0 

A and 0. 



— m. 



1878-046 275*9 4288 

1878*893 274*4 42*31 

1878*900 275-6 42*84 

1880*046 275*4 43*60 



...I2-0 

...12-0 

...12-0 

...IO-8 



I 
6 



40 
SO 



II. 
II. 



1878-97 275*3 42-91 ...11-7 



A and D. 



1878893 3176 4638 
1880-046 316-7 46-36 



...13*0 
...11*5 



— III. 
6 : 50 II. 



1879-47 317-1 46-37 ...12-2 

The nearest star was not noticed at the 
time when first catalogued. The distance 
of the star called C in my first series of 
measures, given as 51 '^'79, seems to have 
been wrongly read if it is identical with D. 



No. 196a. 66 Endani. S 642 rej. 



R.A. s"* o™ 48*) 
Decl. - 4" 49' I 



— 11. 



1879*909 9-3 52-25 6-o...9*o 

1879-997 9*4 5274 ■ »9'5 

1879*95 9-4 52-50 60.. .9-2 

Smyth gives I3'''8 : 47''o (i832*oi). 
There are no other measures. 



No. 197. 103 Tauri. (Edgecomb.) 



R.A. 5' 



48' \ 

6'j 



4 : 30 U. 



Decl. + 24"* 
A and B. 
1878-980 147-9 '2-94 60... 1 2*13 

A andC. (Ij|[ v. 114.) * 
1878-980 197*0 34-98 ...9-0 4:40 II. 

The nearest star was detected by Edge- 
comb with 9'4-inch in 1 878. The only prior 
measure of AC is by ^Jjl, I97'**6 : 3o"'OS 
(1783-80). 

No. 198. & Eridani. (Smyth.) 



h «m 



R.A. 5 
Decl. - 5* 

1 879*909 143-9 I ' 6-60 
1879-997 1433 "676 



59M 

...10*5 
...10-8 



— IL 



1879-95 143-6 116-68 ...IO-6 

Smyth gives, i47'''S : i2o"'0 (1830-98). 
No. 199. OX icx:>. (7'4 and io*2.) 

R.A. 5»» 3« 28* ) 
Decl. + 8*^ 2') 



1878-991 252-2 3*97 
1878-994 251-6 3-94 
i88ri37 252*7 3-76 



7-5...IO-0 
6-8... 10-5 
7-8...IO-0 



4: 50 
4:50 
5:45 



U. 

II. 

III. 



There is very little change in this pair. 



1848*51 

1867-45 
1879-71 



247-2 
249-8 
252-2 



II 



432 
4-09 

389 



02 

De 
/9 



3 nights. 

3 
3 



If 



No. 200. H. 3269. 



R.A. 5'» 5» 
Decl.+ 16° 



4 
36 



:i 



1879-997 
1880066 



II 



61-8 19*49 8-2... 95 

60-1 19-93 80...I0-0 4:50 



II. 



1880-03 609 19-71 8-1... 97 

No prior measures except Smyth's. 
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No. 201. t Leporis. S 655. 

. 5** 6™ 42" I 

L- 12° I') 



R.A. 5' 
Decl. 



1879-145 337*3 12-25 
1881-046 337*8 12*49 
1881-079 338:4 12-54 



...io'5 4:45 II. 

5-5... 90 5 : 25 IIL 

— 5 : 05 II. 



1880-42 337-8 12-43 

Very little change since Steuve. 
No. 202. K Leporis. 5* 661. 

RA. 5»» 7" 40') 
Decl. - 13** s f 

1879-145 358^2 2-96 5*o...9-5 
1881-046 361-6 2-51 50.. .7-5 
1881-079 362-4 2-55 — 



4 
5 



SO 
15 



5:05 



No. 203. a Aungw. 



.. 5»» 7» 49»| 



RA. 5»» 7"49» 
Decl. 



1878-893 



1878-893 



1 878900 



A and B. 

317^5 78'i7 ...14 

A and D. 

315^8 143-21 ...II 

A and E (^ij[ tI. 30). 

146-0 i58'-oi ...10 



II. 

III. 

II. 



1880-42 360-7 2-67 5-0.. .8-5 
Probably fixed. 



— II. 



II. 



I .- 55 II. 



Another star, C, i83'''2 : 126" (1878-04), 
is given in my first series of measures. 
The stars nearer than E have not been 
observed before. 



No. 204. P Orionis. ^555 



R.A. 5»» 8'»47") 
Decl. - 8° 20') 



B and C. 
1881*151 Possibly elongated , but doubtful. V. 

This star was examined many times in 
1880, 1 88 1, and 1882, with similar results. 



No. 205. X 657. 



R.A. 5*» 9» n 
Decl. + 52' 



IIM 
43') 



// 



V. 



1878840 280-2 1*24 8*0.. .8-5 

A small increase in the angle is pro- 
bable. 



No. 206. X AurigcB. 



K.A. 5*» 10" 39* 
Decl. + 40® o 



;t 



A and B. 



1878-893 
1878-900 
1880-046 



196-0 40-65 
198-3 40*69 
198*4 40-08 



...13*0 

...130 
...12*0 



- II. 
I : 25 II. 
9 : 50 11. 



1879-28 



1878-893 
1878*906 
1880*046 



197*6 40*47 12*2 

A and (2 3, App. II.) 

14*4 121*43 ...10*0 
13*4 121*00 ...10*0 
13*1 122*16 ... 9*0 



I : 20 
9:55 



n. 
n. 
II. 



The nearest companion is new. The 
change in the Hebschel star is due to 
proper motion. 



1836*21 
1864-10 
1879-28 



o 

29*0 
iS'4 
i3'6 



103*60 

"4*39 
121*53 



2 

De 

3 



3 nights. 

3 1. 

3 fj 



No. 207. 5" 681. 

R.A. 5'* ii«»42») 
Decl. + 46^ 50' i 



i8o°*8 



1878-893 180*8 23*21 70.. .85 II. 

No other measures since 2, but evi- 
dently fixed, as S found i8o*'*5 • 23"'40 

(I83I-95)- 



made with the i8^-zncA Refractor of the Dearborn Observatory/. 24 r 



No. 208. T Ononis. jS 188. 

RA. s^ xi"47M 
Decl. - 6°58'j 

B and 6. 
1879*102 51*2 4*24 iro...i3*o 5 : 50 IV. 

The mean of four measures of the 
close pair is : 

1878*26 5^8 V'lo fi 4 night*. 



No. 209. H. 3272. 





R.A. 5»» ii"48M 
Decl. + 39° 14')" 












A and B. 








1879-854 

1879*862 


341-6 
341-8 


19-53 8*0... 11 '5 
19*64 ...no 






: 00 
: 40 


II. 
II. 


1879*86 


341-7 


19*58 8*0.. .11*2 
A and C. 








1879854 

1879*862 


296*2 
293-9 


28*95 ...120 
2978 ...11*5 


: 
: 


05 
"45 


II. 
II. 


1879-86 


2950 


29*36 11*7 
A and D. 








1879-854 

1879*862 


42^8 
42*7 


33*31 ...no 
33*65 ...io*5 


: 
: 


10 
45 


II. 
If. 


1879-86 


42*7 


33*48 107 









With the exception of a measure of D 
bj Smyth, these distant companions have 
not been measured before. 



No. 210. S. 473. (7-0 and 8*2.) 

R.A. 5'* 12" loM 
Decl. - 15° 21') 



1878*994 
1880*997 
1881*046 



305-7 
3057 
305-4 



20*66 7*0... 80 
20*61. 70.. .8*5 



5 : 00 II. 

— II. 

5 : 35 ni. 



The followingr are all the measures : 



182506 


304°o 


2084 


S 


3 nights. 


1880*35 


305*6 


2063 


fi 


3 ff 



No. 211. Ononis 82. jS 190. 
11. A. s^ 14™ 38*) 

Decl. - 8° 9')' 



1879*102 
1881-151 
1881*175 



o 
2*5 

7'7 

2*0 



A and B. 

047 80... 8*0 
0*58 — 
0*57 — 



5 : 20 V. 

5 : 45 IV. 
6 : 00 IV. 



This is the principal star of 2 692, 
about 6" following /8 Ononw and 10' north. 
There is no change in the Stbuve star. 
The following are all the measures of the 
close pair : 

187615 355^3 d-6i De 4 nights. 

1879-88 3*8 0*53 fi 4 „ 



No. 212. Leporis 28. H. 3750. 



R.A. 5'* 15" 20*) 
Decl. - 21'' 22') 

1879*131 2833 4*26 6*o...io*5 5 : 20 II. 

A finer pair than most of H.'s double 
stars. He found for the angle 295**'3 
(1835-90). 



No. 213. B.A.C. 1657. II. 697. 

R.A. 5* 15*" 24* ) 
Decl. - o**32'/ 

A and B. 

1878994 59*8 32-40 60... 130 5:10 IL 

AandC. 
1878994 109*8 36'8i ...12*0 5:20 II. 

I I 
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Tbeee stars hare nerer been measured 
before. 



No. 214, III Tauri S. 478. 



R^\. 5' i7"25 > 
DecL + ir"" i6'' 

1879030 270-9 75-'io 5-5... 80 4 : 50 II. 
1879-104 270-5 74*59 60... 8* 5 5 : 20 II. 

The change comes firom the proper 
motion of the larger star : 



No. 215^. y Orionis. (Smtth.) 



R.A. 5* 18- 42»| 
DecL + 6^ 14'J 



1825-06 


27 r3 


6176 


S 


2 lUgbtS. 


1879^ 


2707 


74«4 


^ 


2 „ 



1879*909 
1879-997^ 

1879-95 



143*4 178-49 
144*4 17787 



...wo 
...ir8 



IL 



1439 178*18 ...11-4 



No. 216. Db. 8. 

R.A. 5* 20^ io») 
Ded. + 34'' 19') 

1878*909 3287 2ro2 8-5...I0-0 2:00 HL 

A wide pair in the field with S 707. 
The only other measures are by De., 
329*0 : 20"-88 (186479) 3n. 



No. 215. Tj Ononis. Da. 5. 

R.A. 5»» 18-27M 
DecL - 2' 30' I 

1879-107 8r9 ro6 4*0... 5*5 6:00 IV. 

This easy pair has been very often 
measured. The obserrations taken to- 
gether do not show much change since its 
discoTcry in 1848. 



No. 217. 115 Tauri. O S 107. 



R.A. 5* 20- loM 



Decl. + 17" 52'j 



1879030 3062 9*88 

1879044 3069 9*95 
1879*104 306*5 9*96 



57...II-5 
60... 1 1*5 

6*o..,ii'o 



5 

4 
5 



00 
50 
3Q 



IL 
IL 



The small star has remained fixed* 



No. 215a. ft 556. 

R.A. s"- 18- 39') 
DecL - 2=361" 



1878170 2382 o*79 6-5... ir8 

1879107 247*2 o*74 70... 12*5 5:50 IV. 

A difficult pair in the field with 17 Orio- 
nis. These are all the measures. The 
first is taken from my first series of ob- 
servations already published. It would 
be hardlv safe to iufcr motion in a star so 
difficult to measure. 



1849-54 
1867*93 

1878*76 



3049 
307*6 
3070 



10-15 02 3 ui^ts. 
989 De 3 

9*99 /5 4 



n 



No. 218. fi 319. 



K.A. 5** 21" I5»\ 
DecL - 20"" 49'.' 



1879*131 226*6 






7*8.. .11-5 5:25 IL 



In a low-power field with fi 
The only other measures are : 



187609 


2313 


3-98 


III 


3 nig^ti. 


1877- 1 1 


228*1 


3'So 


Cin 


2 „ 



'made taith the r^^^inck Refractor of the Dearborn Observatory. 243 



No. 219. OX 108. 

R.A. s** 22» i8M 
Decl. + 18^ 16') 

1880-164 1337 i'M 7'8...io-5 

Without change. 



No. 220. H. 2268. 



R.A. 5»» 22~ 57' 
Decl. - 8° 28 



:i 



1879-879 2999 2587 
1879-997 3003 26-19 



7-0... 9-0 
70... 10-3 



1879*95 300*1 26*03 7*o... 9-6 



No. 221. S. Orionis. 



R.A. s^ 23- s*\ 

Bed. - 4" 47'i 

1879-142 227'*-5 4672 8*0.. .9-0 — 

1879-145 227-3 46*67 8*0.. .9-3 — 



— II. 



11. 
II. 



II. 
II. 



187914 227-4 46-70 8-0...9-2 

The principal star is variable. Dis- 
covered by Eev. T, W, Webb. 



No. 222. 15 Leporis. ft 320. 



R.A. 5'* 23« 6'^ 
Decl. - 20** 51') 



1878*867 
1878-931 
1879*000 
1879*102 

1879*879 
1881-044 

1881-046 



2847 
280*7 

285-4 
286-2 
287-0 

2835 
2845 



2-60 

2*37 
264 

2*47 

2*45 
269 

2*62 



...no 
...10*5 
...no 
...n-<5 



5 : 00 

5:50 
6 : 00 

4:45 
5 : 10 



III. 
III. 
III. 
IV. 
II. 
III. 
III. 



187947 284-6 2-54 



,10*9 



The earlier measures of this pair led 
to the conclusion that the small star had 



considerable angular motion, but the later 
observations do not confirm this. Two 
distant stars were m^asured'to identify the 
one noted in the ^ Cycle.' It is uncertain 
which of these stars Smyth measured in 
finding, 67""'$ * 2io"-o (i832*oo). 



1879-879 
1879*879 



75**o 
57*6 



u 



206*36 

241-53 



...10 
...10 



AD. 
AE. 



No. 223. 31 Ononis* S 725. 



R.A. s^ 23» 37M 
Decl. - I** II') 



1880-104 
1880-909 
1880-958 



86-9 
86-1 
86*5 



It 
1209 

12*10 

12*17 



5*o...io-o 7 : 35 

6*0... I ro 4 : 55 

— 6 : 05 



II. 
II. 
II. 



Probably unchanged. 



1829*41 
1879-07 
188066 



87*5 

88*4 
86-5 



1274 
12-71 

12*12 



2 3 nigklB. 

Cin 2 

fi 3 



tt 



99 



No. 224. 32 Ononis. S 728. 

R.A. 5»» 24« 22"^ 
Decl. + 5** 51') 



// 



1879*000 1971 052 50.. .7-5 6:10 V. 

Binary, and now only half the distance 
measured by Stbuve. 



No. 225. 8 Orionis. fi 558. 



R.A. 5*» 25" 52 

Decl. — o"* 23 



:) 



AandB. 



1880173 2266 31*72 



...14*0 6 : 10 III. 



A and C. (2 14, App. I.) 
1880-173 VI 52-36 ... 8-0 6:15 III, 



244 Mr. S. W. BuBNHAM, Micromeirical Measures of 748 Dovble Stars 



From a mean of all the measures of B 
^e have : 

1878*46 226*9 33*27 3 4 nights. 



No. 226. Sh. 61 

R.A. s^ 26" + ) 
Decl. + 2° 42' + j 



II. 



1879*044 352*0 66 86 8*0... 8*5 5 : oo 

The only other measure is : 
1822*97 3531 68*91 Sh I night. 

No. 227. S 734. 







R.A. 5»» 27- 3') 
Decl. - 1° 48' j 










A and B. 






1878*991 


354*^9 


1*75 80... 9* 5 
A and C. 


5:05 


II. 


1878*998 
1879044 


2428 
242*9 


2919 ...90 
29*75 ..-85 


5: IS 
5 : 20 


II. 
II. 



1879*02 2428 2947 ...87 

No other measure since Steuve. Pro- 
bably unchanged. 

No. 228. X Orionis. S 738. 

R.A. s^ 28™ 32«) 
Docl. + 9*^ 51'/ 

A and B. 



1880066 
1880958 



44^3 
456 



4* 16 
4-37 



5 : 20 II. 

6 : 10 III. 



1880*51 44*9 



4*27 
A and C. 



1880*066 182*7 2866 

1880*102 (174*3) 2882 

1880*909 183*7 2858 

1880*958 183*0 2857 



...iro 
...iro 
...IO-8 



5:25 

5:40 
5:05 
6 : 15 



II. 
II. 
II. 
II. 



i88o*68 183°! 28-66 



The second angle of C is rejected in 
the mean. There is probably an error of 
10° in reading. Secchi's distance, 23"*l6, 
of this star is probably erroneous, and 
may be a misprint for 28'''i6. 2 speaks 
of a star, 1 84'* : 27''. There is very little 
change in the closer star. 



No. 229. 5' 745. 



R.A. 5»» 28« 57') 
Decl. - 6° 5') 



1878-985 346*1 28*70 
1881044 346*6 2879 



i88i*c.,^ j^w>, -w,;y 
1880*01 3463 2874 

Without change. 



8-0. .8.2 

8*0... 8*2 



5 : 10 
5: 15 



8*0... 8*2 



No. 230. Ononis. S 748. 



R.A. 5** 29" 23' 
Decl. - 5° 28: 

Sixth Star. 



;i 



1878*985 
1878*991 
1879*000 
1879*107 
1880*030 
1 880*102 



119*1 

1243 
120*6 

121*7 

119*4 
119*2 



It 
330 

315 

377 

3-48 

3*45 
3'40 



6*5... 120 

...I2*0 

...120 
...11*5 
...11-5 
...iro 



4: 50 

5 : 00 

5:45 

6 : 10 

5 : 00 
5:05 



H. 
lit. 



II. 

II. 
III. 
III. 

in. 
III. 



1879*37 1207 3*42 ...117 

I have looked at this group bundrcds 
of times in 'the last ten years, and have 
never been led to suspect the slightest 
variability or change in either the fifth or 
sixth star. The condition of the seeing at 
the time will account, I think, for all the 
supposed fluctuations in the light of these 
stars. 
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No, 231. 6 Orionis. (Smtth.) 



I. - I** irl 



R.A. 5* 30^ 6« 
Decl. 



1879-879 56-8 18001 ...9-5 
1879909 573 179*84 — 



II. 
II. 



•1879-89 570 17992 

The onlj other measures are those in 
the * Cycle.' 



No. 232. P 89. (80 and 9*2.) 



RA. 

Ded 



. S"" 31" 29M 
. - 1^ 30'J 



1879000 
1879-102 
1879-107 
1881-044 
1881-151 



o 

03 

3-8 
ri 

3S4-5 
i-i 



0*62 
0-62 
088 

075 
082 



8-0... 9-0 
8-0... 9-0 
8-0...I0-0 
Poor seeing 
8-0... 9-0 



6 
6 
6 

5 

6 



00 
10 
20 

05 
00 



V. 

IV. 
IV. 
IV. 
IV. 



A difficult pair near c OrUmis. There 
seems to be considerable angular motion. 
The fourth measure above, which was 
made .under very unfavourable conditions, 
is omitted, in the mean result. The fol- 
lowing are all the measures : 



1875-68 
1878-40 

187959 



344''*2 

356-1 
1-6 



$1 
0-55 

o'8i 
0-73 



Cia 
18 



3 nights. 

2 

4 






No. 233. OX 112. 

R.A. 5»» 3i~ 39M 
I>ecl. + zf 53') 



1878*840 
1880725 



77-6 
77-1 



II 



0-72 7-5. ..7-5 
0-66 7-6... 7-7 



2:45 



V. 
V. 



1879-78 77'3 069 7'5-7*6 

Very slow retrograde motion. 



No. 234. X 755. 



R.A. 5* 31" 52M 
Decl. + 23* 13' J 



1879*854 3M-I 
1879-862 315-4 
1881-000 317-8 



II 



567 
6-27 
608 



1880-24 315-8 6-01 



80... 8-3 I : 20 

— 11:25 
8-3. .8-7 3 : 05 



II. 
II. 
II. 



8'2...8*5 



There has been no change since Stbuve. 
Two very distant stars, the larger of which 
is 124 Tauriy are given in the "Cycle,'* 
240^-8 : 98"-o; 170*^-0 : 82"-o (1835-65). 



1879-854 
1879-862 

1879854 
1879862 



34-8 
33'8 

1757 
175-2 



14573 

146-29 

79-00 

79*22 



AC. 
CI). 

n 



No. 235. Leporis4S. ^8321. 



R.A. 5»» 33« 59M 
Decl. - I?'' 55') 



A tndB. 



1879131 135^6 
1881-851 141*8 



II 



075 70.. .7-2 
rio 6*8. ..7-5 

CandD. 



7: 50 
6: 05 



m. 
III. 



1 87913 1 3586 

1881-151 359*8 



II 



1*27 9-0... 10-0 
1*47 90-. 97 



7 :40 
6 : 10 



III. 
III. 



AB and C. 

1881-151 135^9 88*55 — 



6:15 III. 



A fine gronp of six stars, two of which 
are close doubles. The following are the 
principal measures of these components : 



1877-33 
187948 



144^5 
139*2 



A and B. 

065 De 

o*99 ^ 



3 DijrhtK. 
3 



n 
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CandO. 

1877*34 3577 1^26 De 

1879-48 3S9'4 1-49 /5 

AB and C 

1876-59 i36*o 89-46 Do 

1879-18 136-0 88-41 fi 



H 



3xiigiit8. 
3 « 



2 nighta. 

3 w 



No. 256. i Ononis. S 774. 







RJl. s^ 34- 42') 
Decl. - 2** 0' 










AandB. 




1 


1879909 


151% 


3*00 — 


— 


TT. 


1881-137 


151-8 


273 — 


6 : 00 


III. 


1880-52 


151-8 


287 

A and C. 






1879*170 




9-1 


57-10 ...9-0 


7 ' IQ 


II. 


1881-137 


9-6 


57'34 ...90 


6:05 


III. 

i 


1880-15 


9*3 


57-22 





8-6...8-D 


5 20^ 


n. 


80...8-2 


5 30 


n. 


8-0...8-0 


45 


in. 



No. 237. S 775. (8-1 and 8-9.) 



R.A. 5^ 36-" 
Decl. + 40® 2 



r] 



1878-893 
1878-906 



// 



66-4 2275 8-3. ..8-8 
66-8 22-88 8-0...9-0 



3 :oo 



n. 
ni. 



No other measures since Stbuve. 



1830-26 


66^ 


ft 
22-52 


2 


3 nightfi. 


1878-90 


66-6 


22-81 


/3 


2 „ 



No. 238. S 782, 



RA. 5*» 36" 47* 
Ded. - 0° 2 



•) 



i878-$9i 3070 39*38 
1878-994 306-9 39' M 
1881-046 308-6 38-93 



The distance is increasing, probablj 
from proper motion. 



1831-16 
1866-66 
1879-68 



309-4 
308-6 

307-5 



36-16 


s 


aniglitf. 


3866 


De 


3 II 


39-15 


fi 


3 ff 



No. 239. 

R.A. 5»» 40^ 36") 
Decl. + 0° 2'] 

A and C. 

1880*022 200-8 50-28 9'5...9*5 4:25 
1880030 202-2 50*88 9*5. ..9*5 5:15 



n. 
m. 



In the nebula 78 M. The wide pair 
noted bj H. and Smyth, and onlj mea- 
sured by the hitter. The principal star 
was found to be a close double (=/9 559). 
The mean of the measures of the distant 
star is: 



1879-13 



20 r8 



n 
5072 



^ 



4 nights. 



No. 240. OS 118. 



K.A. 5»» 41" 13M 
Decl. + 20° 50') 



1879-131 314-7 092 7-0.. .8-5 8:10 m. 
Very little change. 



No. 241. p Auiigce. W v. 90. 

R.A. s^ 43" loM 
Decl. + 39° f) 



1879-854 20^ 7 54-32 



.9-5 0:15 
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The only prior measnre^except Smtth% 
20i*-9 : 8s"-o (183375), is the following: 



1783*18 331^8 5372 



W 



I night. 



This angle, according to the notation 
then in use, would be 6 1^'8 n. p. Evidently 
the mistake is in vrriting n.p. for $.p. 
61^'i 8. p. would give 2o8'''2, agreeing with 
the later measures. 



No. 242. (Smyth.) 



R.A. s^ 44" 22- I 
Decl. + 32° 31'+ ) 



1879*854 345*8 17*45 9*5...9*5 0:30 

The only prior measures are given in 
the Bedford Catalogue, 357**-o : 25"-o 
(183679). 

No. 243. S 809. 



. 5*" 44- 33' I 
I. - i^ 2S') 



R.A. 5»» 44" 33' 
Decl. 



1878-991 97*9 25-06 7-5.. .8-0 5 : 35 II. 
1879*041 987 25-39 8-0...87 5 : 20 II. 

There is but little change, if any, 
since Stbuve : 



183116 


ior2 


II 
2570 


2 


3 nights. 


1879-02 


98*3 


25-22 


a 


2 „ 



No. 244. X 807. 



. 5»» 44« 54- ) 
I. + 34^25') 



R.A. 5»» 44" 54- 
Decl. 



1878-909 14^-2 2 32 80.. .9*5 2 : 35 III. 

There would seem to be some angular 
motion, as Steute found I39''7 : 2"- 15 
(i829«6o). 



No. 245. Leporis 61. j8 94. "• 



. 5*' 44" 9'1 
I. - 14" 31') 



R.A. 5*»44» 9" 
Decl. 



i88i'i37 1825 272 7'0...90 6:20 II. 

There is no doubt but this pair is 
identical with one discovered by Jacob 
in i846. He gave the B.A. about 2C)* f. 
this place. That pair has never been seen 
since, and does not, in fact, exist in the 
pla<;e assigned. We have then the fol- 
lowing measures : 



1846*4 
1876-16 



184-0 
179-4 



1%+ 
273 



J 

De 



4 nights. 



No. 246. De. 10. 



. 5'' 45- 6- 1 
I. + 29«45'i 



R.A. 5*' 45» 6« 
Decl. 



A and B. 
1878-909 167^1 2''63 8-3... 120 3:05 n. 

A and C (-2 808). 
1878909 57*6 1^*38 ...8-5 3:15 II. 

No change in the Stbuve companion. 
The prior measures of the close companion 
discovered by De. in 1869 agree substan- 
tially. 

No. 247. OX 122. 

R.A. 5*»47"4i') 



I>ecl. + 36** 55' 



1878-840 117V o''29 7-5. ..80 — 



V. 



A difficult pair, but the few measures 
heretofore made do not indicate much 
change. This was inadvertently placed as 
new in my Tenth Catalogue. 
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No. 2, 



48. S. 503. 





It 


A. 5-49- io'l 








J)erl. -h 


f S6'i 










AanaB. 






1881175 


98"6 


y6o 


7-0...8-5 


6 


:o 


1881-186 


99S 


3-60 


7-0. ..8-2 


8 


00 


188119s 


997 


3'SS 


_ 


7 


35 


IS8Z-UO 


918 


3-39 


7-8...8-S 




- 


1882-164 


91-5 


3W 


— 


8 


00 


188J-208 


93-8 


3-i6 


— 


G 


43 






A md C. 






1881186 


158-1 


=s''s' 


...MS 


8 


OS 


188119; 


ii8-6 


=5S8 


— 


7 


40 


1881-130 


158-3 


25-17 


...1 1-0 




_ 


1883164 


1589 


24-76 


— 


S 


03 



A luid D. 

1881-186 335°4 233'i8 ...8.0 8: 15 II. 

i88ri9S 3331 233'8 — 7 ; 43 'H- 

1882-130 3354 23332 ...8-5 — HI. 

1882-164 3354 =3381 ~ 8 : 10 III. 

1883:08 333-3 333-34 — 8 : SO II. 

A Tcrj interesting system from the 
largo proper motion of the principal star. 
It waa firat observed by South in 1825, 
■incQ nhich time it has been entirely over- 
looked by double-star observers until its 
rtHliscovery by De. irho noted it aa new 
(A.N. 2045), the description at that time 
not corresponding at all with that given 
by South. Upon looking the matter op 
1 found that the two stars were iden- 
tical. Since then it has been measured 
by Ds. aitd myself on several occasions. 
I measured a faint star, hitherto unob- 
■erred, but like the other CfunponioDs it is 
fixed iu space. There are many amall 
■tars nearer than the distant star mea- 
sured by SocTH. The proper motion of 
the large star, aa will be seen ftom the 
measures of this companion, is almost 
exactly in that line, so that about 400 
years ago the<ie stars moat have formed a 



comparatively close pair. The following 
are all the measures : 



1873-93 


1 20- 1 


8-08 


De 


1875-21 


1186 


7-07 


So 


1875-88 


117-5 


6-72 


De 


I88I-I8 


99-3 


3-58 





1882-16 


92-4 


3-rf 


» 


1883-11 • 


83 1S 


2-90 

AandC. 


3 


187800 


tsh 


2#09 


P 


1881-19 


'38-3 


25-54 


P 


1S82-14 


158-5 


2496 


& 


1883.0 


.58-8 


Z4ii 
A and D. 


» 


1823-07 


337*3 


«Ji-"76 


S 


1875-21 


33 57 


230-04 


D« 


1875-88 


33S7 


230-84 


D< 


I88i-19 


333-3 


23318 


P 


1882-16 


333-3 


333-46 


» 


1883-11 


334-3 


234-09 


H 



1 night 

2 nights. 



Xo. 249. PAwigce. W vi. i 

n.A. S^ SO" 43" I 
Decl. + 44' S6') 



1879-862 390 183-72 
18S0-046 387 18403 



t :oo IL 

7:0s n. 



i879'95 38-9 1838J 



■ 250. 6 Auriga. OS 545. 





R.A. 5' 51- 32' 

D«I + 37^ 12 


1 
1' 






A audit 






IS78S40 

I37S-S93 


27 3-17 

97 316 


10-0 


— V. 

_ m. 
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A and 0. (^jj v, 89), 






1880046 


292*7 45*5^ ...9*5 


8: 15 


II. 


1880*142 


294-4 45*44 — 
AandD. (Sb. 68.) 


8: 15 


n. 


1880*046 


349'^ 127'io ...8*8 


8:20 


n. 



The foUowiDg are substantiallj all the 
ineasares. The close pair is a beantifiil 
object with even a 6-inch aperture. 



1871*42 




5*5 


2*15 


OS 


• 

6 nights 


1875*88 


3*2 


2*05 


De 


2 „ 


1878*59 


5*4 


2*08 


fi 


3 » 


1783*20 


286^0 


35*30 


¥ 


I night 


1852*12 


290*9 


43*29 


02 




18757 


292*4 


45*27 


De 




1 8794 ^ 


293*3 


45*51 


/3 


3 nighta 


1823*17 


352^3 


125*05 


Sh 


— . 


188005 


349*6 


127*10 


fi 


I night. 



AB. 



AC. 



AD. 



No. 251. OS 130. 

RA. 5»» 59" 14M 
Ded + 42° 41'J 

1878*840 190^4 0*36 7*5. ..8*5 — V. 

There is yery little change in this pair, 
as 02 found 183^-9 m 1847. 



1879*000 
1879*028 



No. 252. X 840. 



R.A. 5»» 59" 49" I 
Decl. + 10** 46'} 

BandC. 

175^8 0^69 8*7. ..9*0 
173*9 0*80 8*5. ..9*0 



6 : 35 V. 
5 : 30 III. 



1879*01 174*8 0*74 8-6.. .90 

Very slow retrograde motion is pro- 
bable. 



No. 253. S 847. (8-5 and 8-8.) 



RA. 6»» i» o«| 
Decl. + o° 2i'j 



1878*991 261*7 24*85 8*5...8-8 5 : 45 II. 
1878*994 261*5 24*81 8*5. ..8*8 5 : 40 II. 

No other measures since Stbuve. 
Evidently unchanged. 



1831*84 
1878-99 



2637 
261-6 



24*90 
24*83 



z 



3night«. 

2 



» 



No. 254. S 852. (87 and 9-2.) 



. 6^ 2- 6m 



RA. 6^ 2 
Decl 



1878*991 318*8 8*99 9*o...9*5 6 : 00 IL 
1879*041 317*0 9*o2 8*5. ..9*0 5 : 30 II, 

This star is probably D.M. (7**) 1 148, 
in which case the declination should be 
7^ I4^ No evidence of change. 



1830*18 
1879*02 



318*5 
317*9 



9*19 
9*00 



s 



2 nights. 

2 99 



No. 255. 5" 853, (7-9 and 8-2.) 



6^ 2- 28M 



R.A. 6^ 2" 28' 
Decl 



1878*994 3490 26*96 7*8.. .8*2 s : 50 II. 
1879*044 349*4 2718 80.. .8*3 5 : 35 II. 

The change appears to be due to proper 
motion. 



1830*52 
1863*41 
1879*02 



340*1 
3467 

349*2 



24*06 


z 


3 nights. 


2615 


De 


3 V 


27*07 


P 


2 „ 



No. 256, S 859. (8-2 and 8-5.) 

R.A. 6^ 3» iiM 
Decl. + 5** 41'j 

K K 
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1879-028 2467 34*42 8*5. ..8*8 5 : 50 m. 

1879-041 246-8 34-38 8-0...8-2 5 : 35 H. 

As in the preceding pair, the motion 
is rectilinear : 



1829-70 


249-0 


3<-42 


S 


2 nights. 


1866-32 


248-5 


33*93 


De 


3 M 


1879-03 


2467 


34-40 


» 


2 W 



No. 257. S 862. 

R.A. 6»» 4" 26M 
DecL + 29° 31'j 

1878-909 335\i| 6'26 7-5...ir5 3:50 n. 
Probably fized. 



No. 258. X 867. 



6>» 4» 40*1 
+ 17" 24') 



R.A. 6»» 4» 40* 
DecL 



i88ri37 154*6 211 80...8-6 6:30 11. 
Probably fixed. 



No. 259. X 871. 



R.A. 6»» 5" 2r\ 

Decl. - 0° 44') 

1879-044 307^0 770 8'0...8-3 
1881-046 307-7 7-24 8-3.. .8*5 

1880-04 3073 7-47 81. ..8-4 



5:50 
6: 00 



Probably nnchanged. 



No. 260. X 875. 



6»» 6« 37M 

- 13'' r) 



R.A. 6»» 6» 37» 
DecL 



n. 

IL 



1880-099 3307 ^'05 8-5.. .9-3 5 : 45 II. 
1881-046 331-7 5-20 8-5. ..8-8 6:15 IL 

1880-56 331-2 5-62 8-5. ..9-0 

No other measores since Stbuye. Pro- 
bably fixed. 

No. 26i, OX 135. 



R.A. 6^ 8™ 22" 
DecL + 2° 20 



;t 



1 879*028 No signs of duplicitj, but only moderately 
good night. 

Measured once by O S, but later some 
doubt is expressed as to the existence of 
the small star. Ma. has three doubtful 
and discordant measures in 1843. De. 
found it single in 1866, and I could 
detect no elongation with the 6-inch in 

1873. 

No. 262. Monocerotis 23. ft 567. 

(6-8 and ii'O.) 



. 6^ 9" 34") 
I. - 4" 53') 



II.A. 6^ 9» 34' 
DecL 



1879*107 248-0 385 6-5. ..11-5 6:50 III. 
1881-046 249*9 3*90 6'4...io'o 6 : 25 II. 

A mean of all my measures is : 

187908 249^5 3-83 fi 4 nights. 

No. 263. II Geminorum. (Smyth.) 



R.A. 6^ I5» 41M 

Ded. + 22** 35') 

1879*997 76-5 7294 ...11-5 

1880-030 76*7 72-38 — • 



6: 25 
6 : 00 



m. 



i88o'oi 766 7266 

No earlier measures except those in 
Bedford Catalogue. 



made with the i8^-mcA Refractor of the Dearborn Observatory. 251 



No. 264. i Canis Majoris, (Smyth.) 



.. 6'* 15" 42M 

I. - 30° i^J 



R.A. 6'* 15" 42* 
Decl. 



1879879 337^^2 I74''i5 — 



— n. 



Nothing earlier except the measures 
of the Bedford Catalogue, iZi'^'O : i6f''0 

(I833-8I)- 



No. 265. 5' 138. 



R.A. 6»» 15" 5i» 
Ded. 



.. 6»» I5» 51M 
I + 27° II') 

1879*000 No trace of any companion. 

The duplicity of this star is yery 
doubtful, to say the least. 



No. 266. 5 Lynck. S. 5i4, 

R.A. 6»» i6~ 20* 
DecL + 58** 29' 

A and B. 



'1 



1879-862 i39-*i 30^34 



,.10*5 I : 20 II. 



A and C. 
1879-862 272^5 95-93 ...8-5 



I : 25 n. 



The only earlier measures of B are 
by Smyth, izd'-o : 2S"'0 (183377). There 
appears to be no change in the distant 
star, as S. found 272'''i : 9S''-44 (1825-06). 



No. 267. iS Canis Majoris. (Smyth.) 



.. &" 17" 24»| 
I. - 17" 54') 



RA. &" 17" 24» 
Decl. 



— II. 

— • II. 



1879-879 3390 18463 ...8.0 

1879-909 339-1 18529 ...8-9 

* 1879-89 3390 184*96 

Smyth gives, 339''-o : i04''^o (183376). 



No. 268. S. 518. 





R.A. 6»» 18- 59-) 
DecL - 16* lo') 




1878-985 
1880-079 

1881-137 


86*2 1^-43 7'0...8-o 
869 16-38 6-8...80 
87-4 15-92 7-9...8-6 


— II. 

4 : 30 II. 

: 05 II. 


The 


following are all the measures : 


1783-06 
1825*03 
1880-06 


87^ 17-98 ¥ 
895 15-60 S 

86*8 16-24 


1 night. 

2 nights. 

3 » 



No. 269. S 907. 



S^ 20" 26") 

+ 30'' 3o'l 



R.A. 6^ 20" 26" 
Ded. 



1878-909 
1881-151 



O M 

302-1 I2-00 9'o...9'5 
302*3 11*87 8*9... 9*2 



4:05 
7:05 



II. 
II. 



1880*03 302*2 11-94 90...9-3 
Belatively fixed. 



No. 270. 10 Monocerotis. (Smyth.) 



R.A. 6*» 22 
DecL 



S*»22« 3') 
A and B. 



1879-879 
1879*909 



2564 
2568 



7699 
7694 



.9'o — 



II. 
II. 



1879-89 2566 76*96 



1879879 
1879*909 

1879-89 



231*0 



A andO. 

80*^4 
8ri8 



.9'o — 



II. 
II. 



231*0 80*91 



It is impossible to tell which of 
these stars . Smyth observed in finding 
22s''-o : 72''*o (1832-99). 
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Na 271. OS 146 rej. 



+ 11° 46') 



R.A. 6*» 25~4o' 
Decl 



1878*991 141-2 3272 6-0...9-0 6:15 II. 
The only other measures are : 

1867-000 142-6 33-36 De 3 nights. 



No. 272. OS 147. 



RA. 6»» 26- 6* 
Decl. + 38** !& 



] 



A and B, 
1882*120 73-2 4376 7*S...8-S 8 : lo HI. 

A and CD. 
1882*120 116*0 4^*11 ...9*0 8:05 IIL 

CandD. 



1878*840 
1881*120 



295*6 
1 17-5 



0*51 
o*59 



9-5 



— IV 



...9-0 8 : 00 ni. 



1879*98 ii6*s 0*55 



••. 



9*2 



The close pair is difficult. The follow- 
ing are all the prior measures : 

1849*76 73*4 42*93 2 2 nighta AB. 
1849*76 1 16' I 46*09 2 2 „ AC. 

1849*76 114*7 055 2 2 „ CD. 



No. 272a. y Geminorum. (Smyth.) 



.. 6^ 28- 28M 
I. + 16^30') 



R.A. 6^ 28- 28" 
Decl. 



A and B. 
1880*030 2947 133*04 ...il'O 6:20 in. 

A andC. 
1880*030 335^5 14174 ...10*5 6:25 III. 

The " Cycle " gives, SSS^'-o : 75"-o 
(1830-80). 



No. 273. OS 150. 



R.A. 6»» 30^ 49») 
Decl. + 42** f 



1878*840 353*5 0*28 7-8...80 — V. 

A difficult pair, but apparentlj un- 
changed, as OS found 3Si***i : o"*34 
(1847-27). 



No. 274. S 954. 



R A. 6»» 34" 34" 
DecL + 9° 35 



:i 



1878*991 
1881*085 
1882*162 



151*6 12*92 7*5. ..9*0 
153*4 1273 8*0.. .9*7 

153*7 12*88 — 



6 : 20 
7 : 20 

7:4s 



n. 

II. 

m. 



Undoubtedlj fixed. 



1829*88 
1880*78 



153-5 
152*9 



M 
12*72 

12-84 



2 



3 nights. 
3 » 



No. 275. S 955- 



R.A. 6*' 35~ 24* 
Decl. 



. 6* 35» 24' ) 
I. - 7" 53') 

1879*102 269*1 0*84 8*0... 9*0 6 : 50 III. 



Change doubtful. 



No. 276. OS 154. (7-1 and 9*0.) 



R.A. 6^ 35» 52 
Decl. + 40* 



52M 
45') 



1878*900 
1878*906 



128*6 27*45 7'2...8'5 
128*7 27*92 7*o...9*5 



a : 25 II. 

3:1s n. 



The change is probably in consequence 
of proper motion. 



u 



1848*76 


136*3 


3028 


02 


anights. 


1867*91 


I3I7 


28*76 


De 


3 >» 


1878*62 


128*8 


2771 


P 


3 If 
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No. 277. fi 19. 



R.A. 6»» 36" 36" I 
I>ecl. - I5*53'i 



1880*219 
1881*085 
1881*134 



i6^*9 
166*6 
164*8 



340 


7*8...8*8 


7 : 10 


II. 


378 


7S...90 


7 : 00 


II. 


376 


7-5...90 


7: 15 


II. 



For comparison we have : 



1876*26 
1 8808 1 



165*0 
166*1 



h 
352 

3-65 



De 

/3 



3 nights. 
3 



» 



No. 278. 30 Geminorum. (Edgecobib.) 



R.A. 6'* 37" 13') 
Decl. + I3°2I'J 



1879*028 
1879041 
1879*107 



1843 
1844 
183*6 



2807 
28*38 
27*70 



6*0... 1 3.0 
6*o...i2*5 
60... 12*5 



6: 30 
6 : 20 
7 : 10 



in. 

II. 
III. 



1879*06 184-1 28*05 60...127 

Discovered by Edgeoomb with 9*4 inch 
1 878, No other measures. 



No- 279. Sirius. A G.C. i. 



187895s 
1878*980 
1878*985 
1879000 
1879*028 
1879*041 
1879*102 
1879*104 
1879*128 
1879*131 



I 


I.A. 6'* 39» 


53M 
33' i 






Decl - 16° 







Sro 


IO*'28 


«^ 


^^^ 


III. 


50*9 


— 


— 


5 :oo 


II. 


49-8 


10*86 


— 


5: 20 


II. 


510 


10*72 


— 


7:15 


m. 


508 


10*50 


— 


6:4s 


UI. 


507 


10-36 


— 


5:50 


II. 


510 


10*41 


— 


6: 30 


IV. 


507 


IO-33 


— 


6 : 20 


ni. 


497 


10*16 


— 


6: 10 


m. 


511 


10*32 


— 


8: 20 


III. 



1879879 


47*6 


10*18 


— 


7:30 


III. 


1879997 


47*9 


985 


— 


6: 10 


IL 


1880030 


47-6 


— 


— 


5 : 20 


III. 


1880063 


491 


9.99 


— 


6: 30 


II. 


1880*162 


47*4 


10*11 


— 


7:30 


II. 


1880*173 


48*2 


10*05 


— 


7: 15 


II. 


1880*181 


50*5 


10*18 


— 


— 


II. 


1880*184 


485 


993 


— 


8:30 


II. 


1880*189 


47*6 


9*66 


— 


7 : 10 


II. 


1880*211 


48*6 


10*13 


— 


7:30 


II. 


1880*214 


48*4 


9.97 


— 


6: 40 


n. 


1880*909 


46*9 


9*87 


— 


5:30 


II. 


1880*958 


46*4 


977 


— 


6: 30 


m. 


1881*044 


46*6 


9*87 


— 


5:30 


III. 


1881*046 


46*5 


978 


— 


6: 40 


III. 


1881134 


457 


9*97 


— 


7:25 


Ill 


1881*137 


45-8 


— 


— 


7:30 


II. 


1881*151 


46*1 


947 


— 


7 : 10 


in. 


1881*175 


46-3 


972 


— 


6:35 


III. 


1881*184 


457 


9*68 


— 


7: 15 


III. 


1881*835 


42*6 


9*72 


— 


4:45 


IV. 


1881*840 


439 


956 


— 


4:15 


II. 


1881*843 


436 


9-20 


— 


4:35 


II. 


1881*859 


431 


8*87 


— 


4 : 00 


II. 


1881*865 


43*2 


9*62 


— 


4:25 


VL 


1882*085 


474 


948 


— 


7 :oo 


III. 


1882*088 


44'4 


964 


— 


6 : 00 


ni. 


1882*102 


43*6 


9*11 


— 


— 


in. 


1882*104 


43*4 


935 


— 


8: 15 


III. 


1882*145 


41*7 


925 


— 


6: 30 


in. 


1882' 148 


430 


936 


— 


6 : 00 


in. 



The first &^e measures of the last 
series were made at the Lick Obsenratorj 
on Monnt Hamilton. The following are 
the mean results of all my measures, in- 
cluding the first set alreadj published in 
detail: 



1877.97 


52*4 


io%3 


8 nighta. 


1879.05 


507 


10*44 


»0 ff 


1880*11 


48-3 


1000 


" 1 


188107 


46*3 


977 


8 „ 


1881*99 


43*6 


938 


" »! 


1883 10* 


401 


9*05 


10 » 



* For details of thi» att of meosnrw see Appeiidiz« 



254 Mr. S. W. BuRNHAM, Micronietrical Measures of 748 Double Stars 



No. 280. S 965. 



R.A. 6'* 40" 36*) 

Decl. + 11^ 3') 
A and B. 



i879'M2 348-4 5*97 8-5... 9-0 
1879-178 3486 574 9-O...IOO 



6 
6 



30 
20 



II. 

n. 



A and 0. 



1879-142 
1879-178 



320-7 



13*99 



3238 14-71 



...i3'o 
...12-5 



6 
6 



35 
25 



II. 
II. 



187916 3222 14-35 



A and D. 



1879-142 
1879-178 



67- 1 45-66 
67-1 44-90 



... 8-7 
... 9-5 



6 : 40 
6: 25 



II. 
II. 



The faint star was not seen bj 
Steuve, and is now observed for the first 
time. With the exception of a single 
measure of AB bj Ma., the Stbuve stars 
have not been measured in the last half- 
centurj. There would seem to be some 
relative motion : 



1829-86 


351*8 


5*49 


s 


3 1 


ligl 


1879-16 


3485 


5-85 


3 


2 


99 


182986 


709 


47-02 


s 


3 


W 


1 879- 16 


67-1 


45*28 


/3 


2 


91 



No. 281. OS 157. 



.. 6^ 41" 37') 
I. + o* 28'j 



R.A. 6^ 41" 37' 
Decl. 



//. 



1879*102 357*2 064 78.. .8-0 7 : 00 IV. 
Very little change. 



No. 282. 13 20. (7-8 and 10*8. ) 



6'» 43« 26") 
- i6« 4'i 



R.A. 6'* 43" 26" 
DecL 



1879-184 
1880-063 
1880-162 
1881-046 



37*8 

329 
32*9 
34*7 



2-'fc) 

3*22 

2-88 
3-06 



7-5...II-5 
8-0... I ro 

8-0... 10*0 



6 : 40 
6 : 40 
7:40 
6:45 



II. 

II. 

II. 

III. 



Near Sirius^ a short distance n. /• 



1876-42 
1880-11 



298 
34*6 



3*20 

2-99 



De 

/3 



4 nights. 
4 



99 



No. 283. Canis Maj. 89. A.C. 4. 

R.A. 6*» 43" 32M 
Decl. - 15° I'j 



1878-028 2889 0-93 6-5. ..8-0 6 : 55 III. 

No evidence of change to this time. 
No. 284. 5' 158 rej. 



.. 6»» 44™ o«| 
L + 51^ 40') 



R.A. 6»» 44™ o« 
Decl. 



1878-906 304-8 16-34 7-0...12-0 3 : 25 n. 

Probably unchanged, from Db. 
304**-4 : i6"-83 (1868-3). 



No. 285. H. 740. 

B.A. 6»» 45*" 38M 
Ded. + o** 36' J 



1879-997 6-7 2069 8-0... 8-5 

1880-063 8-0 20-91 8-0... 8-3 

1881-145 8-6 21-08 8-5... 8-8 

1881-151 8-6 20-69 8-0... 8-5 

1880-59 8-0 2084 8-1... 8-5 

BandC. 

1880-063 28r9 i-67 ...12-5 

1881-151 285-8 7-69 ...12-5 



6: 40 




7 : 00 


11. 


7:30 


11. 


7 : 20 


11. 



7:05 
7: 15 



ii. 
n. 



1880-60 283-8 8- 1 8 



,..12-5 



The third star has not been observed 
before. 
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No. 286. 15 Lyiids. OS 159. 

R.A. 6^ 46™ 54M 



1878*840 



o 

I'l 



— V. 



— V. 



Decl. + 58° 35' 
A and B. 

0*62 5*0... 7'o 

A and C. 

1878*840 342^5 23-52 ...i3'o 

There is an error in the printing of 
the angle of C in mj prior measures. It 
should read 34i**'4 instead of 3i*''4. The 
two measures of C give 342*'"0 : 23''*58 
(1878.50). 

No. 287. O S 160. 



.. 6^ 47" "•) 
I. + 21** 19'J 



R.A. 6^ 47" II' 
Decl. 



1879*028 171*4 1*34 6*5...iro 7:05 III. 

. There may be a little change in this 
pair. The following are all the measures : 



1843*22 


1547 


ft 

1*0 


1848*23 


167*1 


1*26 


1878*59 


172-8 


138 



Ma 
OS 

3 



2 nights. 
3 



n 



n 



No. 288. ^ 327. 



R.A. 6»» 52'» 28« 
Decl. - 2° 52 

A and B. 



:i 



i88i'046 9^-1 075 7'5... 7*5 

AB and C. 



1880-214 
1881*046 



999 J3'33 
IOO-6 13-09 



...11*5 
...no 



7:00 m. 



7 :oo n. 
7 : 05 III. 



1880*63 

The 
are: 

187680 
.1876*80 



ioo*2 13-21 ...n-2 

only other complete measures 



100^8 
102*6 



/I 



096 
1322 



De 
De 



2 nights. 

2 



No. 289. 5' 1004. (8-oaiid 9-1.) 



.. 6*» 52"' 5o»| 
l. - 11** 16') 



R.A. 6*» 52"" 5o» 
Decl. 



1880*063 
1881-046 
1881-085 



87-7 
87*5 
876 



1909 
18-98 
19-28 



8*0... 9*o 
8*0... 9-0 
8-0...9-2 



7: 10 

7: 15 
7:30 



n. 
n. 
n. 



The following are all the measures : 



1830*16 
1863-16 
1880*73 



87.5 
89*4 
876 



u 



1843 

19-61 
19-12 



2 
En 

3 



2 nights. 

2 

3 



» 



n 



No. 290. 41 Geminorum. OS 162 rej. 



' 6'» 52- 57') 



RA. 6"» 52 
Decl 



1879*175 1558 21-76 
1879-178 1540 20-94 
1881-046 155-0 21-13 



6*5. ..11*5 
70... 1 1*8 
6*7... 1 1*5 



6: 25 
7 : 00 
7:25 



II. 
II. 
II. 



O S did not measure this, and De. was 
unable to see the companion in 1 866. The 
following are all the measures, which 
would seem to indicate considera)}le change 
if the early distance is correct : 



1843*00 164*9 
1879*15 154*9 



M 
135 
21-16 



Ma 

/3 



1 night. 
5 nights. 



No. 291. 13 100. 



S^ 54- 13') 
+ 12' 34') 



R.A. 6'» 54- 13' 
Decl 



» 



1880-214 262-1 3-34 8-0... 10-5 
1881-046 262-0 2-94 7*0... 9-5 



7:15 
7:35 



n. 
n. 



The following are all the measures of 
this pair: 



i875'36 
1880-63 



25#I 

2620 



327 
3H 



De 3 nights. 

/3 2 



>i 
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No. 292. OS 163. 



R.A. 6»» 54" 28« 
DecL 



A and B. 



// 



1879*028 3227 054 7'0...9'o 

A and C. 



7:15 IV. 



1879-028 158-5 14-18 ...12-0 7:25 IV. 

The small star C is new. The close 
pau: appears to be unchanged. 



1848-57 
1867-40 



320-7 



0-57 
0-5 



2 3 nights. 
I>© 3 w 



Xo. 293. fi 572. (7'2 and ii*2.) 

R.A. 6»» 55" 44") 
Decl. - 20** 30' j 

1879-128 143^6 5-^8 7-O...II-5 6:40 III. 
1881*175 144-5 500 7-5. ..iro 7:15 II' 



The mean of my measures is : 



1879-39 M3'9 



// 



507 



» 



3 nights. 



No. 294. p 573. 



R.A. 6»» 56™ II 
Decl. - 10° 



ii'l 
42'} 



1879*128 248-6 0-75 80.. .8-2 6 : 30 III. 
The only other measures are : 



1878-17 
1878-21 



244*9 
2469 



//. 



08 + 
o-8i 



Cin 2 nights. 
De I night. 



No. 295. i Geminoi'um. Sh. 77. 



R.A. 6»» 56" 59M 
Decl. + 20'' 45') 



A and B. 



1879997 
1880-030 



834 8720 
837 8724 



..10-5 6:30 III. 



A andC. 
1879*997 351*^6 93-iS7 

The only prior measures of B are by 
Smyth, Ss^'-o : 65"-o (i83i-8i). There is 
not much change in the distant companion : 



1821*22 
1874-06 



355-4 

3sn 



9103 
9354 



Sh I night. 
De 2 nights. 



No. 296. X 1016. (79 and 9*2.) 

R.A. 6»» 59" V\ 
Decl. - 11** 21') 

1880*063 150^9 5-'25 8-0...9-0 7:30 II. 
1881085 150-8 5-16 7'8...9-5 7:40 II. 
1881*137 150-7 5-34 8-0.. .9-0 7 : 50 IL 

Probably unchanged. There is a more 
distant star in the same quadrant : 



183168 
1880*76 



152-4 
150-8 



n 
515 

5*25 



2 
/3 



4 nights. 
3 II 



No. 297. Cams Majoris 136. Db. 12. 



R.A. 7»» o" lo" 
DecL - 10** 



10.) 
29'J 



A andB. 
1881145 28r9 6"i4 7*5...iro 7:45 IL 

B is a closer companion to the principal 
star of 2 1019, discovered by De. in 1867. 
There is no change in C. 

6ri2 



1867-18 278-7 



De 2 nights. 



No. 298. Cants Majoris 139. ^ 328. 



R.A. 7^ 

Decl. 



. 7^ I- 3- 1 

1.-11° ri 

A and B. 
1879-128 117^8 0-48 7-0... 8-5 



6 : 50 IV. 



/ 
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AB and C ( = 2 1026 ref.), 
1879128 349*9 17-85 ...90 6:55 rV. 

The principal star of Struve's rejected 
pair was found to be a close double with 
the 6-inch, 1875. 

The only other measures are : 



1875-95 
1878-17 



128-4 0*3 

127-8 — 



De 

Oin 



4 nights. 
I night. 



No. 299. S 103 1. 



. 7»' 3» 5' I 
I. - 13° 48') 



ll.A. 7*' 3™ 5' 
Decl. 



A and B. 

1879-184 2492 370 8-5... 9-0 7:15 II. 
1881*085 249*1 Clouded 7 : 50 II. 



A and 0. 



1879*184 349*7 12*02 



...i2*o 7 : 25 II. 



The faint star was noted by H., and 
angle given SSi^^'S (1837-0). The distance 
has not been measured before. There is 
probably no change in AB. 



1831*16 
1879-48 



251-6 
248*9 



3*8o 
3-51 



2 



3 nights. 



ff 



Ko. 300. 8 Cam's* Majoris. 



R.A. 7*» 3" 30" 
Decl. - 26° 



30-1 
12' j 



1879*985 2240 26688 
1879-997 224-1 265-97 



A distant star observed by Smyth. 
His distance is about loo'^ too small. 
Many faint stars nearer. 



No. 301. Canis Majoris 146. fi 329. 



R.A. y^ 4» 8' 

Decl. - 16** 2 



:i 



1880-214 990 3000 6*3... 11-5 
1881*137 96-3 29-05 6-5... 120 



7:30 
8:00 



II. 
II. 



1880-67 97-6 29-52 6-4... 11-7 

No other measures. 

No. 302. P 195. 

R.A. 7»» 6™ 27M 
Decl. - 5^ 14' I 

1880*219 189-7 3-33 9-5. ..iro 7:30 II. 

De. gives from a single measure 
i86°7 : 3"-52 (1876-83). 



No. 303. X 1049. 



R.A. 7*» 7" 57' 



-1 



Decl. - 8° 43' 
1880*063 429 3'6i 8-5... 9-0 7 : 40 II. 

This star has moved about 8** in anj^le 



since S. 



No. 304, X 1058. 





R.A. 7^ 


io» 17M 








Decl. + 


9° 37') 






1879*184 


281*0 22*84 


8*o...iro 


7:45 


II. 


1879-203 


2810 22-32 


85. ..no 


7: 15 


II. 


1879-997 


2794 22*47 


8*5... 105 


— 


II. 


1881164 


281-4 22*58 


8*5... 100 


8: 25 


II. 



The only prior measure since S is a 
single observation by Ma. If the com- 
panion is not variable, which is not pro- 
bable, the attempts to find this star here- 
tofore have been singularly unfortunate. 
De. could not see it in 1865, and I failed 
, to find it with the 6-inch, 1874-5, and in 

LL 
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1878 with this telescope. The real ex- 
planation is probably that the object is so 
insignificant, attention was not directed to 
it. Tliere seems to be but little, if any, 
change. 



1832*19 
184413 
1879-87 



2827 
283*0 
2807 



2378 
2247 
2255 



Ma 



2 nights. 
I night. 
4 nights. 



No. 305. OS I/O. 

TJ.A. 7" u'" 5" I 
Dt'cl. + 9'^ 31'i 



// 



1879*200 112-9 '*28 7-5... 7*5 7:35 in. 



Slow retrograde motion. 



No. 306. 30 Ca7us Majoris. H. 3948. 

K.A. y^ 13" 44M 

Decl. - 24° 44') 

A and B. 

1880-189 91*5 772 6-o...io*5 7:00 II. 
1880-211 90-4 7*97 60... 10-5 7:40 II. 



1 88020 900 



7-84 6-O...IO-5 
A and C. 



1880-189 
1 8802 1 1 

1880-20 



8ro 
796 

803 



// 



14-30 ...11-5 

14-35 ...no 



7:05 
7:45 



II. 
II. 



14-32 



1 1 •-> 
••11 «. 



A and D. (Smith.) 



1880-189 
i88o'2ii 



77*9 



84*40 
78-0 84-46 



.*• 0*5 
... 90 



7 : 10 
7:50 



II. 
II. 



1 88020 78-0 84-43 



... 87 



All the measures of the two com- 
panions discovered by H. are of recent 
date. H. gave the angles Ss^'-S and 73^-3 
respectively. Smyth only saw a distant 
star, one of twenty or more in the field, 
the measures of which are approximately 
correct. 



No. 307. 2' 1079. 

U.A. 7^ 16™ 30") 
Dccl. + 38^ 3'f 

A and B. 

1880046 33o°6 5-48 8-5... 9-0 
1880060 333-4 569 80... 8-8 

A and C. 

O // 

1880-046 2522 220-+ — 

C and 1). 

1880046 632 1-58 100... 100 
1880060 66*1 I "95 90... 90 

18S005 646 1-76 9-5... 9.5 



9 : 00 
7: 30 



11. 
III. 



9 : 05 II. 



9 : 10 
7:45 



II. 
III. 



CD is a new pair of small stars in the 
same field. There is probably no change in 
Steuve's pair : 



1830-90 
1880-05 



3307 
332-0 



5-91 
5-59 



2 



3 nights. 



No. 308. X 1082. 

U.A. 7'» 17«» ii») 
Decl. + 10° 56') 



1880*219 326-7 



A and B. 

:o-09 8-5. ..9-0 7 : 50 II. 
A and C. 



1880*219 18*4 — 



..13*0 7:55 II. 



B and 0. 



1880*219 1000 — 



8 : 00 II. 



No measures of B since 2, but pro- 
bably unchanged. C is a new component. 



No. 309. 7) Canis Major is. (Smyth.) 

Iv.A. 7^ 19™ 21*) 
Decl. - 29° 4'). 
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1879-985 284-9 178-67 
1830-030 285-0 178-63 



...80 7 : 00 II. 



188000 2850 178-65 



...80 



The only other measures are those 
of the Bedford Catalogue, 28 5^*0 : i6(f^'0 
(1833-82). 

No. 310. )8 Canis Minoris. 



R.A. 7*» 20" 39"! 
Decl. + 8° 32') 



A and B. 



1880-162 823 



4777 



.130 



— II. 



A and C. 



1879-985 



1879-985 
1879997 



1879-985 
1879997 



o 
22*7 



9702 



A and 1). 



76-8 123-95 
76-6 122-35 



A and E. 



3098 139-09 
310- 1 13887 



...100 



Smyth attempted to measure two com- 
panions, giving for one, So^^'O : 35"'0 
( 1 83 1-84), and for the other, 31 2'*-o : los'^-o 
( 1 8 3 1 • 84) . The last of these is undoubtedly 
the star I have designated as £. It is 
impossible to say what the first is, but it 
is certainly not B, as that is an excessively 
faint star, far bevond the reach of Smyth's 
telescope, and would have been called by 
Herschel of at least 20 mag. It is pro- 
bably D of the foregoing measures. There 
are other faint stars nearer than D besides 
those measured. 



No. 311. X 1093. 



K.A. 7" 21" 
lK»cl. + 50^ 



lO') 

«4'( 



1878-840 130-0 0-07 80... 8-0 — 



V. 



Binary, in slow direct motion. The 
change since Steuve is about 33^ 



No. 312. fi 22. (8-2 and 10*4.) 







R.A. 7** 


25" 30') 










Decl. + 


If r] 






1880-145 


153-3 


600 


80... 105 


9:40 


II 


1880-151 


153-9 


609 


8-0... 10-5 


8 : 00 


II 


1880-219 


149-1 


6-24 


8-5... 100 


8:05 


II 


1882-219 


150-6 


6-25 


8-5... 10-8 


8 :4o 


III 



The difference in distance between the 
measures of Dembowski and my own would 
seem to be too great for the ordinary 
errors of observation, as the pair is not a 
difficult one. 



1875-32 
1880-68 



M9^5 
151-7 



6-48 
6-14 



De 



4 nightH. 
4 



V 



No. 313. 5 1 108. (73 and 8*9) 

K.A. 7»» 25~ 39M 
Decl. + 23° 9') 



It 



1879-233 1795 11-53 7-0...90 
i88ri45 179-2 ir6i 7*6.. .8-7 



7 : 35 n. 

8 : 00 II. 



Evidently unchanged. 



1827-27 
1880-19 



1 79- 1 
179-3 



// 



11-54 
11-57 



z 

» 



2 night 8. 



»♦ 



No. 314. /8 579. (ACD=0:? 173 r^".) 





R.A. 7»» 26" 40* 1 








Decl. + 33° 23') 








A and (\ 






1880-145 


232^8 i9-'i4 7-5... 10-8 


9: 20 


II. 


1880-151 


235-1 18-74 7-8...II-0 


8 : 15 


II. 



1880-15 2340 18-94 77... 109 
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A and D. 



1880-145 3497 43'o6 



... 8*5 9 : 25 II. 



The principal star is a very difiBcult 
double, close and unequal. It was sus- 
pected with the 6-inch, and verified with 
the iS^-inch. My former measure of C is 
only a single distance, and by an error 
given i'^ too small. 



No. 315. yo Geminorum. ^200. 

R.A. 7** 30" 41M 
Decl. + 35° 19' J 



A and B. 



1880*145 ioo*7 i6o-2i 
1880*151 ioo'8 160-84 



9: 00 
8:35 



II. 
II. 



B and C. 



1880-046 242*8 
1880*145 240*6 
1880*151 242*1 



1*54 

1*43 
1*29 



9*o...io-o 



7:30 
8: 50 

8: 30 



II. 
II. 
II. 



BandD. 



1880*046 205*6 
1880*145 207*6 



1^*39 
1 801 



...13*0 
...13*0 



7:35 
8:55 



II. 
II. 



1880*09 2066 17*20 



...13*0 



The following are all the measures of 
BandC. 



1875*02 
1880*15 
1876*02 
i88o*ii 



98*7 
100*7 
241*8 
241*8 



162*02 

i6o*47 

1*49 

1*42 



l)e 

De 

3 



2 nights 
2 „ 

2 „ 

3 » 



AB. 
BO. 



No, 316. Procyon, 



R.A. 7»» 33» I' 
Decl. + 5''33 



:i 



319*3 


44*95 


I'O...I2- 


13 


6 : 50 


II. 


318*4 


44*64 


...12" 


13 


8: 15 


lU. 


322*2 


44*75 


...12' 


5 


8: 40 


II. 


323*0 


44*83 






7: 30 


II. 


3232 


45*56 






8: 50 


m. 


323*7 


45*31 






8:55 


III. 


323*9 


45*23 






8: 40 


m. 



1879-175 

1879-225 
1880-184 
1880-189 
1882-164 
1882-219 
1882*233 



I have examined Procyon carefully 
with this instrument many times, but 
have never seen or even suspected any 
nearer companion than one measured 
above, which was discovered by Lamont 
about 1836. The measures of this star 



are: 

1836-7 

1863-21 

1874*00 

1877-88 

1879*20 

188018 

1882*20 



262*3 

294*9 
311*8 

317*3 
318-8 

322-6 

323-6 



5^*59 
45*8 

44*59 
44*62 

44*80 

44*74 
45*37 



Lamont 

Romberg 

Newcomb 

/3 



2 nights. 

1 night. 

2 nights. 



2 
2 

3 



n 
n 



No. 317. (Bird.) (9 1,9-2, and 13.) 



R.A. 7^ 33™ 
Ded. + 

A and B. 



5° 33 



24- ) 
33') 



1879*028 

1879-175 
1881*046 

1882*233 



1880*184 
1882*219 
1882*233 



190*7 
184*6 
191*3 

191*3 



335*2 
334*7 
335*6 



081 9'4...9*5 

0-91 9*0... 9*0 

0*76 — 

079 9-0... 9-0 

AB and C. 

36*53 ...13*0 

35*49 ...13*0 

35*70 ...13-0 



7 

7 

7 
8 



40 
00 

50 
55 



IV. 
III. 
UL 

m. 



8 
9 



50 
00 



8:45 



II. 
III. 
III. 



1881*54 335-2 35-91 



In the field with Procyon ; discovered 
by Bird. It was also discovered indepen- 
dently by De. This star has often been 
connected by micrometrical measures with 
Procyon, and was for some time an object 
of interest, by reason of the erroneous 
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measures of Smyth, which seemed to show 
a great change in distance, or the dis- 
appearance of a star. When the true value 
of the * Cycle * observations of stars of this 
class came to be understood, the mystery 
was solved. This star in 1877 was 346" 
from Procyon in the direction of So^^'S. 
The following are all the measures of the 
close pair : 



187290 


182^6 


u 

079 


De 


5 nights. 


188039 


189-5 


0-82 


P 


4 „ 



No. 317a. 2' 1 1 26. 



R.A. 7^ 33" 44« 
Decl. + 5°3o' 



I 



1879*241 



1427 



// 



117 — 



7 : 20 III. 



No. 318. K Gendnorum. OS lyg. 



R.A. 7'* 37" 12M 
Decl. + 24° 41') 



1 879- 1 02 234- 1 6*27 — 8 : 00 



IV 



No. 319. Pollux, fi 580. 

11. A. 7^ 38'" !•) 
Decl. + 28° I9'[ 

A and B. 
1880*219 2753 41*39 ...i3'5 8:20 V. 



A and C. 
1879*233 7>^2 17470 — 

A and D. 

o */ 

1879*241 900 206-30 '•'9'S 

A and E. 

1879*241 75*3 229*24 ...90 



7 : 55 n. 



— III. 



— III. 



The small star C is a close and difficult 
pair, i32°-6 : i''-40 (1878-15). Bis an ex- 
ceedingly faint star. My previous measure 
is only a single distance. The change in 
the positions of the old companions 0, D, 
and E, is the result of the proper motion 
of the principal star. 



No. 320. A.G.C. 2. 



R.A. 7*»40™ 30" ) 



Decl. + 28° 59' 



// 



1879028 114-9 oSJ 80.. .11*0 8:00 III. 

Discovered by Mr. Alvan G. Clark 
with the Yienna 12-inch. No other mea- 
sures. 



No. 321. S 1143. 



K.A. 7** 41™ 41 



Decl. + 5* 



41M 
42') 



Stbuve measured this star once, 
I52**'0 : 9"'34 (1825-21), but on two sub- 
sequent occasions was unable to find it, and 
it has never been seen since. De. looked for 
it 1864-5, ^^^ ^ 1874-5 I tried in vain to 
find it with the 6-inch. In 1878, and 
again in 1881, I made a very careful 
search with the i8i-inch not only in the 
place given by Struve, but for a con- 
siderable distance in all directions. The 
failure of Strove to find shortly after his 
first measure shows conclusively that 
there is some error in the place. I looked 
south of the equator, assuming the de- 
clination might have been south instead 
of north, but found no pair of this 
description. I also tried some places with 
an even number of minutes of more and 
less B.A., and have examined the double- 
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star catalogues for any such pair in other 
hours of R.A. and cliflFerent degrees of 
declination, but without success thus far. 
It will probably be found some time, as 
there is scarcely a possibility of the star 
or companion disappearing, and no rapid 
orbital motion has ever been detected in a 
pair of this class. There is certainly an 
error of some kind in the place given by 
Struve. 

Xo. 322. X 1 147. 



1 880145 
1881*145 



R.A. 7*'43™ 5') 
Decl. + 24° 50' J 

164^0 208 8-5. ..8*5 
i66*i 220 8 5. ..8-5 



10 : 00 II. 
8 : 20 II. 



No one else except Ma. has measured 
this since Struve. There seems to be some 
chansre in the distance : 



183073 
188054 



162-3 
165*0 



2-46 

2-14 



2 

»3 



4 nights. 

2 



y) 



No. 323. 9 Argics, )8 loi. 



II. A. 7^46™ 13* 
Decl. - 13° 35' 



1879*128 3030 0*51 5*0.. .7*0 7:50 IV. 

This rather difficult pair, which was 
discovered with the 6-inch, 1873, seems 
from the following measures to be mov- 
ing : 

i875'CO 289*4 o'5i l)e 4 nights. 

1878*47 3026 o*45 Ci" 4 ;, 

1878*52 301*8 046 ^ 3 w 



1879*68 



306*2 0*38 



III 



» 



No. 324. O X 182. 

li.A. 7'» 46*" 24* I 
Decl. + 3"42'J 



1879*000 42*6 0*99 7*5. ..7*5 7:40 HI. 
1881*184 yj'7 099 80.. .80 7:45 III. 



1880*09 



40*1 0*99 T1"'T1 



Very little change in this pair since 
the first measures. 



No. 325. X 1 156 (=5' 1 163V 



R.A. 7" 48'» 47 
Duel. + 24° 59 



:) 



1880*145 i6o*o 18-64 8*o...9*3 10:15 11. 

This pair is entered twice in Ifew^crcc 
Micometric<v. There is an error of 2*" 
R.A. in the place given of 2 1163. The 
following are all the prior measures : 



1827*38 158*5 
1828*28 160-7 
1867*8 159*7 



I/. 



18-64 2 
i8*35 2 
18*88 De 



2 nightR. As 2 II 56. 
2 „ As 2 1 163. 

2 



v 
jy 



No. 326. S 1168. 



. 7^ 52" 22») 

I. + 5° sri 



R.A. 7^ 52" 22» 
Decl. 



1879000 217*8 5*86 8*o...i2*o 7:50 III. 
1881184 2x8*7 6*02 7*8.. .11-3 7:55 II. 

Probably unchanged. No other mea- 
sures since S : 



1831*22 
1880*09 



2147 
218*2 



// 



5*86 
5*94 



2 



3 Dight>«. 
2 ., 



No. 327. S 1165. 



.. 7*» 52™ 4i»| 



R.A. 7*» 52™ 41* 
Decl. 



1878*840 273*7 0*68 8*3.. .9*5 — V. 

There may be a slight advance in the 
angle. 
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No. 328. X 1 171. 

R.A. 7** 53"» 5i*) 
Decl. + 23° 55'[ 



1880145 



z^y^ 



II 



2-48 — 



10:25 



11. 



No. 329. S 1 1 72. 



R.A. 7»» 55™ IP 
Decl. + 55^ 5'j 



1878-840 



2459 



1*74 7*5... 100 — V. 



No other measures siDce 2, except a 
single observation by Ma. Probably un- 
changed. 



No. 330. C Cancri. S 1196. 

11. A. 8'* 5" 20") 
Decl. + 18° I'l 



1880-266 
1880-269 
1880-277 
1880-299 
1880-315 
1880-320 



842 

83-5 
847 
88-1 
85-6 
88-0 



A and B. 

II 
0-77 

roi 

0-70 

054 

064 

059 



8: 20 
8:30 

8:45 
9:30 

9:30 
9:45 



V. 
III. 
IV. 

V. 

V. 

V. 



</ 



1880-29 85-2 0-73 



No. 331. S 1202. 

11. A. S** 6'" 59*1 
Decl. + 11° 13') 

1882-195 327-3 254 80.. .95 9:00 ni. 



No, 332. 13 204, 

MJl. 8»» 7" 2M 
Decl. + io°4S'» 



1879-128 304-1 099 75. .90 8:00 II. 

De. by four observations finds 302'* i : 
i"-o6 (1875-89). 



No. 333. II. 2435. 

R.A. 8" 7"45M 
Decl. - 5^24') 



H 



1880030 206-3 6-91 9-0... 92 7 : 35 II. 
1881-151 207-6 7-09 95. ..9*5 8:45 II. 

1880-59 207-0 7-00 9-2... 9-3 

H. gives the angle 202^*2 ; no other 
measures. 



No. 334. S 1 2 16. 



R.A. S** 15™ 15') 
Decl. - 1° 13' 



1879-206 
1879-225 



16 ro 
160-6 



0-31 
042 



70.. .73 
70.. .75 



8: 20 
8:55 



V. 
V. 



1879-21 1 608 037 7-0... 74 

Binary. The motion in angle since 
1825 is about So^ 



No. 335. S 1220. 

R.A. 8** i8« 9') 
Decl. + 24'' 44') 

1880-145 2ir'*5 29-'62 80. ..8-5 — II 
1881-151 210-7 2963 83. ..8-8 8:55 II. 

No other measures smce Stbuyb : 



1828-77 
1880-64 



2083 
2iri 



29-89 
29-63 



2 

3 



2 nighte. 

2 



»> 



No. 336. Cancri 64. y v. 109. 

R.A. 8'» 19" 29»| 
Decl. + 7^ 57') 
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1880*030 342*2 31*97 6*o...io*o 7 : 50 II. 
i88ri86 343*8 31*75 5*8...io-o 8:25 II. 

No other measures since W, with the 
exception of Smyth's. 



1783*14 


325^0 


35*40 


^ 


I night. 


i88o-6i 


343-0 


31*86 


^ 


2 nights. 



No. 337. 5" 1233. 





R.A. 8»» 22« 26" 1 










Decl. - 2° 7' 








1879*192 


330 I i8-2i 6*5.. .11*0 


9: 55 


II. 


1880*030 


331*1 17*95 6*8. ..100 


8:05 


11. 


1881151 


330*7 18*01 70... 


90 


9:05 


II. 



The measures of Smyth showed con- 
siderable change in both angle and dis- 
tance, and hence it was observed here, 
there being no measures on record since 
those given in the Bedford Catalogue. 
The components are evidently fixed : 



1828*71 
1879-62 



331*5 
330*6 



1 8 20 
i8*o8 



2 



2 nights. 
4 



i> 



No. 338. 6 Cancri. Ijjr v. 59. 



R.A. 8'* 24'» 45" 
Decl. + 18° 30 



■■1 



1879*255 
1880*030 

1881151 



59°9 

59*5 
60*5 



60*70 
60*72 
61*10 



...100 

...10*5 

5*5...io-8 



8 : 20 
8: 15 

9 : 10 



ir. 
II. 
II. 



The following are all the measures 
of this wide pair with the exception of 
Smyth's, 62''-4 : 65''-o (1833-31) : 



// 



1783*05 


n.f. 


44*87 


y 


1862*31 


59*3 


58-41 


Kn 


1883*14 


600 


6084 


fi 



1 night. 



V 



No. 339. 8 Hydrce. (Smyth.) 



R.A. 8»»3i" 18 
Decl 



1879*255 311*5 



. 8»»3i" 18M 

. + 6"^ r) 

243*88 



...9*0 8 : 35 II. 



There is no other observation previous 
to my own, except Smyth's, 3 12^*0 : 2io"-o 
(1832-29). 

No. 340. H. 99. 







R.A. 8»» 31™ 59» 
Decl. - 6° 23' 










A and B. 






1879*060 

1881*184 


2111 
211*0 


64*80 
64*44 


6*5. ..8*0 
6*5...7*5 


8 : 30 
8: 30 


II 
II. 


1880*12 


211*0 


64*62 


6*5. ..7*7 










B and C. 






1879*060 
1881*184 


209- 1 
2IO-I 


9*14 
919 


...11*5 
...13*0 


8 : 40 
8 : 40 


II. 
IV. 



3 nights. 



1880*12 209*6 9*16 ...12*0 

The bright stars A and B were noted 
by Herschel, of which there are no otlur 
measures. The faint component is new. 



No, 341. P 207. 



R.A. 8»« 33™ 44 
Decl. - 19° 19') 



1880*236 101*5 405 6*8... 9*5 8 : 40 II, 
1881*184 102*9 4*31 7*5---9*5 8 : 45 III. 

The following are all the measures : 

1876*08 103*6 4*32 De 3 nights 6*5... 10*5 

1877*10 106*1 4*54 Cin 3 „ 

1880*71 102*2 418 /3 2 „ 7*1. ..9*5 



No. 342. 31 Monocerotis. S. 579. 

46M 
48') 



R.A. 8»» 37« 46' 
Decl. - 6° 
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1 879* 192 
1881*151 

1 88 1 -206 



308-6 
309-0 
3087 



7893 

77-58 
7853 



4'5— 70 
6-0... 9-0 
60... 8- 5 



9: 15 
9:25 
9:25 



II. 
II. 
II. 



There is a faint star nearer than this, 
in the direction of abont 335^. These are 
the only measures : 



1824-02 


308*^-6 


7702 


S 


2 nights. 


1880-52 


308-8 


73-35 


3 


3 „ 



No. 343. 8 Cancri. H. 457. 

R.A. S^ 37"^ 54') 
Decl. + 18° 36') 



1879-131 113-2 41-90 50.. 120 8:45 II* 
The change is due to proper motion. 



No. 344. € HydrcB. S 1273. 



R.A. 8»» 40" 26 
Decl. + 6° 52 



A and B. 



■•1 



1879-060 223*6 3-53 ...9-0 
1880-263 223-2 3-49 — 



9 : 00 II. 
— III. 



1879-66 2234 3-51 



A and C. 



1879-225 191-7 19-55 



...13-0 9 : 20 III. 



The only measures of the third star, 
discovered by Holden, are : 



1878-33 
187860 



1939 
192-0 



19-78 
20*05 



HI 
3 



1 night. 

2 nights. 



No. 345. fi 407. 



R.A. S** 45" 50* ) 
Decl. - 6*" 20' 



1879-134 163^8 ^-oi 80... 10-7 8:50 m. 

1879-197 165-4 583 7*8... 10-5 8:10 II. 

1880-236 164*3 5-98 8-0... 10*0 8:55 III. 

1879-52 164-5 5-94 7-9-.IO-4 



No. 346. 15 Hydrce. fi 587. 



R.A. 8»» 45" 4i» 
Decl. - 6° 44 

A and B. 



:i 



1879-134 153-0 0-52 5-5...7-0 
1879-225 162-5 0-43 60...7-5 



8 : 40 
9:05 



III. 
IV. 



An excessively difficult pair. ^ noted 
two very distant companions ( = 1^ v. 120). 
The following are all the measures of the 
new pair : 

1878-37 i63*'-6 0-37 Oin 3 night«. 

1878-69 158-8 046 /3 4 

No. 347. /3 103. (7'9 and io-8.) 



R.A. 8»» 49' 
Decl 



. 8»» 49™ IM 

. - 7° 2i'j 



1879-134 

1879-197 
1880-236 



72-9 
74-6 
74-1 



2-74 

279 
3-04 



8-0... 11-5 9:00 III. 
80...II-0 8 : 15 n. 
7-8...IO-0 9:05 III. 



The following are all the measures : 



1875-08 
1879-52 



73^9 
73-9 



2*90 
2*86 



De 2 nights. 

^ 3 « 



No. 348. a Canctn. H. no. 



R.A. S'* 51' 
Decl. + 12" 19 



54- V 
19') 



1879-060 3258 10-77 4'o...ir5 
1879-131 324-5 1104 ...12-5 

1879*200 324-6 11*40 5-0... 12-5 



9: 10 
8: 50 
9: 15 



II. 
II. 
II. 



H. called the small star 20 mag. There 
is evidently an error in the first figure of 

M M 
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H.*s angle, printed 224***3. The following 
are all the measures : 



183600 


32^3 


1119 


Lamont. 


186778 


325-5 


11-42 


De 3 nights. 


1 879- 1 3 


3250 


1107 


P 3 » 



Xo. 349. 13 409. 

R.A. 8»» 54" 55») 
Decl. - 8° 43' J 



1879-134 
1879197 

1880236 



184-0 9-89 
184-6 9*77 
185-4 964 



7-5. ..iro 
80,.. 10*5 

8-O...IO-2 



9 : 10 III. 
8 : 25 II. 
9:15 II. 



1872-52 184-7 9-77 7-8...IO-6 
No other measures. 



No. 350. S 1302. 

R.A. 8" 54™ 59M 
Decl. + 3° 13^1 

A and B. 



1879-233 233-2 
1881-151 2329 
1881-206 232-5 



// 



1*90 — 
2-01 8-5... 8-5 

2-21 S'S.„ 9-0 

A and C. 



9:35 
9:35 



II. 

II. 

III. 



i879'233 269°5 3i'-92 ..,120 — 



II. 



The third star has not been seen before. 
There is not much change in AB : 



1829*59 

1879-37 
1880-53 



22^-1 

233*1 
2329 



/; 



238 
208 
2-07 



2 3 nights. 

Oin I night. 
P 3 nights. 



No. 351. Hydra>. y v. 54. 





R.A. 9»' 


8« 8*1 










Docl. + 


2' 49'J 


\ 






1879-255 


175-0 53-15 


...10-5 


9: 10 


II. 


>88i-i5i 


175-3 5223 


...io*5 


9:40 


II. 



Not measured by y, but H. gives the 
angle i6^^'8. The only measures prior to 
the above are found in the Bedford Cata- 
logue, leS^'-e : 4S"'0 (1835-27). 



No. 352. W. ix. 147. 



R.A. 9*» 9™ I* 
Decl. - 8° 16' 



1879-060 14-8 25-72 7*5. ..8-5 9 : 20 II. 
1881-151 14-3 25-81 8-0...9-3 9 : 50 11. 

1880-10 14-5 25-76 7-7. ..8-9 

Noted * duplex ' in Weisse. No other 
measures. 



No. 353. O :? 198 rej. 

R.A. 9'> 9™ i6m 
Decl. + 23° 55'j 

1879-206 167-3 16-12 8-O...I2-5 9:15 V. 

No other measures. De. was unable to 
see the small star. 



No. 354. Hydrce 95. ^212. 



R.A. 9»» 


10" 1 2* 

7" 51' 






Decl. - 






1-35 


7-8...80 


9:30 


II. 


III 


7-8...8-0 


9:05 


III. 


i-io 


— 


9: 00 


in. 


1-47 


8-0.. .8-7 


9:45 


m. 



1880-236 231-9 

1880-269 230-8 

1880-277 225-2 

1881*206 227-6 

The following are all the measures of 
this pair : 

1875-6! 23o°-5 1-48 De 2 nights. 

1878-23 225-8 1-36 Oin 4 

1880-50 2289 <-26 /3 4 



99 
99 



No. 355. S 3121. (7-2 and 7-4.) 



1880-20 175*2 5269 



10-5 



R.A. 9'» 10™ 46') 
Decl. + 29° 7'f 
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1879-206 193*3 
1879-225 192*8 
1880-315 199-8 



o'37 
0-42 

0-50 



7-5..-7-5 
7-0.. .7-1 

70.. .7-5 



9:25 

9:45 
10: 00 



V. 
V. 
V. 



One of the most interesting binary sys- 
tems. DoBEECK (1877) gives 37'03 years 
for the period. Some of the later measures 



are : 

1866-22 
1875-29 
1878*21 
1879-21 
1880-31 



199-6 
250-1 
185-2 

1930 
199-8 



o-(S8 
Obi. 
0-36 
0-40 
0-50 



De 
02 



4 nights. 
I night. 



ft 



2 nights. 
1 night. 



No. 356. Cancri 222. H. 128. 



R.A. 9»» 11" 21' 
Decl. + 12° o' 



1879-172 277-8 2943 6-5... 130 9:30 n. 

H. called the small star 20 mag., and 
gave the angle 283**'S. There are no other 
observations. 

No. 357. 38 Lyncis. S i334- 



.. 9** II" 23* ) 
I. + s?"" 19') 



R.A. 9*» II" 23* 
Decl. 



1880-373 2360 2-68 — II : 20 

Measured just after sunset. 



IV. 



No. 358. S 1343- (8-3 and 8-5.) 





R.A. 9^ 


13" 41') 








Decl. + 


5° 31') 






1880-167 


2736 976 


8-0...8-2 


10: 00 


II 


1881-151 


272-4 9*66 




10: 00 


n 


1881*184 


2724 10-22 


8-7...8-8 


9 : 00 


II 



From some of the measures since 
Stkuve, it appeared there was a consider- 
able change in the distance, but the mea- 



sures given above negative any such 
conclusion. 



1836-22 
1843-21 
1863-30 
188083 



271-1 
271-0 
269-4 
272-8 



II 

IO-22 
9-60 

679 

9-88 



3 nights. 



» 



2 

Ma 2 

Ferguson i night. 
/3 3 nights. 



No. 359. KLeonis. /3 105. 



R.A. 9»» 17" 40* 
Ded. + 26° 42 



■■] 



1879-060 202-4 2-89 4*5... 10-5 9:50 

The only other measures are : 



II. 



1876-20 
1878-33 



203-8 
203-8 



3-05 
2-89 



De 5 nights. 

m 2 



» 



No. 360. 41 Lyncis. S. 598. 



.. 9'* 20" 48M 

I. + 46° 8'J 



R.A. 9'* 20" 48' 
Decl. 



1880-373 161-8 81-64 4*o...8-o 11:40 III. 

The only prior measures are : 



1824*72 
1874-14 



i6r5 8^65 S 3 nights. 

161-7 82-51 De I night. 



No. 361. a Hydros. ^ vi. 11 1. 



R.A. 9»» 21" 41' 
Decl. - 8° 8 



■•1 



// 



1879-255 152-8281-27 ...9-0 8:50 II. 

The only measures before this are by 
Smyth. 



No. 362. 0} Leo?iis. 5' 1356. 



R.A. 9»» 22" 2M 
I>ecl. + 9** 35') 
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1 879*206 
1879-225 
1880*320 
1880-345 



800 
81-3 
81-4 
766 



u 

0-45 

0-50 
0-52 

059 



58. ..6-2 


9:40 


V. 


6-0... 6-3 


9:35 


V. 


— 


9: 50 


V. 


— 


10: 50 


V. 



1879-78 798 0-51 



No. 363. 3 Leonis. ^ iv. 47. 



R.A. 9»» 22'» 6 
Decl. + 8° 43 



;! 



1879*060 79-5 25-02 6o...io-8 9 : 25 II. 
1881-206 79-4 25*06 6o...io-7 9:55 III. 

Not measured by y, and by no one 
since except Smyth. The mean of the 
above and one previous measure gives: 
7(f'2 : 25''-i4 (1879-48) 311. 



No. 364. )8 213. 



R.A. 9** 22" 25' 
Decl. - 7" 34' 



1879*134 
1881-206 



// 



1772 1-66 7-8...IO-0 
181*5 1*40 8-0...10-0 



9:25 
10 : 05 



III. 
III. 



1880-17 1793 1*53 7-9...IOO 



No. 365. X 1357. 



R.A. 9'* 22" 29" 
Decl. - 9° 28' 



1880-280 52-9 7-17 8-0... 10-3 9:05 
i88i-206 54-4 7-53 7-8... 9-5 10:15 



II. 
II. 



1880-74 53*6 735 7-9... 99 
Without change. 

No. 366. X 1365. 

R.A. 9*» 25™ 20") 
Decl. + 2° o'f 



1880-222 157*7 3-35 7*0.. 8*3 7:20 ni. 
1881*206 160-2 3*45 — 10 ; 25 II. 

1880-71 158-9 3*40 

Some of the measures are discordant, 
but probably there is not much change. 

No. 367. I /^Leonis. ^ vi. 76. 



R.A. 9»' 


34" 45* 






Decl. + 


10° 26'J 






« " « 
41*4 8028 


5-0.. .9-5 8 : 40 


II. 


41*2 81-17 


60.. .9*5 9:15 


ra. 


417 81-38 




9:30 


II. 


41*2 80-74 


...8-8 9 : 50 


III. 



1879-258 
1882-195 
1882-208 
1882-233 

The change is evidently due to proper 
motion. The following are all the mea- 
sures: 

178308 
1823-27 
1881*47 



404 

36*4 
41*4 



6348 ]^ I night, 

70-83 Sh I „ 

8089 3 4 nighto. 



No. 368. O 5" 206 rg. 



R.A. 9»» 35«° 41 • 
Decl. + if 38' 



1879*200 2328 17*43 8-0...U-8 9:40 11. 
Distance increasing 9 



1849-28 
1867-47 



234-3 
234-0 



// 



1 6-43 
17*28 



Ma 2 nights. 
De 3 



19 



No. 369. i/r Leonis. (Smyth.) 





R.A. 9»» 37™ 12') 








Decl. + i^ 34' f 






1880*162 


1397 280-38 6-0... 100 


9:40 


II. 


1880-167 


139 5 28066 ... 95 


10: 15 


II. 


1880-184 


1397 27973 ... 9-5 


9:25 


II. 



1880-17 139-6 28026 ... 9*7 

The only other measures are in the 
Bedford Catalogue. 
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No. 370. 5" 1377. 

R.A. 9"* 37" 14M 
Decl. + 3" 1 1' J 



1880*222 
1882*195 



140*0 
140*6 



3-68 



7*8...9*o 
80.. .9*7 



7 : 40 in. 

9 : 45 n. 



i88r2i 140*3 3*75 7*9-9'3 

Some of the measures are discordant 
in angle, but taken together seem to show 
a larger distance. 



1830*24 


142*2 


332 


s 


4 nights. 


i879'33 


140*0 


375 


HI 


2 „ 



No. 371. 8 Sextantis. A.C. 5. 



. 9** 46" 34') 

I. - 7" 32'} 



R.A. 9>» 46" 34' 
Decl. 



1879*206. Perhaps a slight eloDgation in 1 80^, bat 
very doubtful. 



A and G. 
1880*280 145*3 35'*86 — 



9 : 30 II- 



No other measures of the distant com- 
panion. 

No. 372. P 592. 



R.A. 9»* 49™ i6«} 
Decl. - 15" 38') 



1879060 
1880-167 
1880*236 



977 



189*7 

1937 10*05 

191*4 9*77 



6-5. ..11*5 
6*5. ..11-5 
6-7... 120 



10: 15 
10: 30 
10 : 00 



II. 
II. 
II. 



1879-82 191*6 9-86 6*6... 1 1-7 



No. S7S. S 1401. 



R.A. 9»» 53" 56M 
Decl. + 6" 50') 



1880*222 21*6 23-63 
1882*195 22*0 23*86 
1882*246 22*5 23-71 

1881*55 22-0 23*73 
Unchanged. 



8-0... 10*0 
8-0... 9-2 
8-0... 9-5 

8-0... 9-6 



7:55 
9 -30 

8:35 



II. 
II. 
II. 



No. 373a. 

R.A. io»» o« 48') 
Decl. - i^ 8') 

1879*206 351*7 2*01 9*0 ..9.0 10:00 III. 
1882*195 351*9 1*87 9-0.. .9-0 9:50 II. 

1880*70 351*8 1*94 90... 90 

Noted as double in Harvard zones, 
* very close.' No other measures. 



No. 374. )8 218. 

R.A. 10^ i« 4i») 
Decl. - 19° 7') 

1880*274 117^9 0-96 8*0.. .8-2 10:30 III. 
The other measures of this pair are : 



1875-31 
1878-53 



122-6 
121-9 



// 



0-99 
0-97 



De 
Gin 



4 nights. 

3 » 



No- 375' ci Leonis. 

R.A. io*» 2™ oM 
Decl. + 12*' 33' J 

A and B. 

1879175 3067 I76'*'i4 Bright wiree. II. 

1879175 3067 175*96 Bright field. II. 

BandC. (Winlock.) 

1880-315 87-^7 3-03 8-3...I3-0 10:20 II. 

The only other measures of the close 
pair are: 

187775 8^-4 3*'48 m 5 nights. 

1878-14 88-5 3-29 /3 4 .. 
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No. 376. S 141 6. 

R.A. lo*^ 6™ 29') 
Decl. - 15° 30' i 

1880-219 2749 "36 70.. .8*5 9:30 II. 
1882195 2769 11-64 7*8. ..8-7 10:10 II. 

There are large difierences in the esti- 
mates of the magnitudes. H. gave them 
9 and 10. The following are all the 
measures : 



182773 


275°8 


11-25 


2 


2 nights 


67. ..8-5 


1878-22 


276-0 


11-64 


Cin 


2 „ 


80.. .9-5 


1880-90 


276-2 


ir6i 


/3 


3 » 


7-4...8-6 



^^' 377' B.A.C. 3506. OS 215. 



R.A. 10'' 9" 44») 
Decl. + 18° 20') 

1879-206 224-3 0-67 6-8. ..70 10:15 IV 
Binary in slow retrograde motion. 

No. 378. 39 Leonis. O S 523. 
(6 and 12-5.) 

R.A. lo** 10™ 39M 
Dec-l. + 23° 43' j 



1879*200 3007 

1879-225 299-5 

1 880-3 1 5 2984 

1880-370 2970 



7-30 
7-18 
6-91 
6-67 



...130 
60... 13-0 

6-o...ir8 
• ••**• 3 



10 : 20 
10:35 
10:35 
12 : 30 



II. 

III. 

II. 

II. 



These stars have a common proper 
motion, and probably belong to the same 
system. The following are some of the 
epochs : 



1851-36 
1861*24 
1878-96 
1879-78 



2956 
2980 
300*2 
298-9 



673 
6-96 

7-10 

702 



02 
02 
III 

3 



4 nights. 

2 

3 

4 



n 



» 



ft 



No. 379. 13 25 (=SCHJ. ^2). 



R.A. io*» 15" 
Decl. - 9' 



46') 
10' J 



1 879- 1 34 
1882-195 

1882-246 



// 



1800 1-63 8-0... 8- 5 
179-9 203 8-3...8-5 
182-8 1-67 8-0.. .8-7 



10: 05 

10: 15 

9 : 00 



n. 

II. 
II. 



1881-19 180-9 1-78 81. ..8-6 



No. 380. Leon'ts 155. Sii. 115. 



R.A. io*» 17" 2*) 

Decl. + 6° 18')" 

1880-219 341^9 58-57 6-7... 9-0 

1880-269 341*8 58-66 — 

1880-329 341-5 58-55 7-2.. .8*5 



9 : 50 II. 

— n. 

II : 50 II. 



There is certainly some change in 
angle. There is a singular difference in 
the distances of the last two sets of 
measures : 



1823-14 

1879-34 
1880-27 



3304 


6039 


Sh 


3 nights. 


341-2 


59*47 


Cin 


3 *i 


341-7 


5859 


fi 


3 ff 



No. 381. H. 2529. 



R.A. lo** 17" 19 
Decl. + 13° 10 



:i 



1879-225 
1882-195 

1880-72 



8-3 18*96 100.. .(12) 
7-5 18-96 100.. .(12) 

7*9 18-96 



10: 25 



m. 
in. 



Described by H. : 

' AB 95-3 : ij± 
AC IO-8 : 7 ± 



iro...i2-o 
...14-0 



^A most curious, delicate, and interest- 
ing object. The nucleus of a very faint 
nebula.' H. also suspected another star, 
14-15 mag., about 6" distant, in the 
direction of 330**. This note would seem 
to indicate the closer pair was the nucleus 
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of the nebula, and not the 14 mag. com- 
panion. However this may be, the nebula 
now is 19'' from the principal star. As 
this angle agrees substantially with H., 
and his distance is only estimated, there 
is no reason for suspecting change. I 
conld not see any signs of duplicity in 
the 10 mag. star, but the conditions were 
not particularly favourable. There is an 
excessively faint star aboiit 8" from A in the 
direction of 230**, noted in my first obser- 
vation. On the second occasion the seeing 
was too poor to show it. This may be 
the star suspected by H., although the 
direction is di£ferent. I am not prepared 
to say that the principal star is not double, 
but if so, it must be closer than i^'^ It 
is rather strange that this nebula should 
have escaped modem observers, and 
have been omitted in the General Cata- 
logue by H. himself, as well as the con- 
tinuation of this catalogue by Dreyeb. 
I have estimated it as equivalent to a 
star of 1 2 mag., and it should, therefore, 
be apparent as a nebula with a compara- 
tively small aperture. 

No. 382. X 1432. 



R.A. lo"* 20" r4' 
Dec!. + 30° 17' 



II. 



1880*219 123-2 28-69 — 10 : 00 

No other measures since 2, and pro- 
bably fixed. 

No. 383. J 1442. 

R.A. lo** 25" 24* » 
Dec!. + 22° 39') 



1880-367 1542 13-18 8-0...80 

Fixed. 



13 : 00 II. 





No. 384. H. 2534. 






R.A. io>» 26™ 14") 
Decl. + 41° 12' f 




1879-241 
1879-258 


316-0 2480 5-5... 120 8:30 
315-6 2448 6-O...I2-5 8:55 


II. 
11. 


1879-25 


315-8 24-64 5-7... 12-2 





No prior measures except H.*8 angle 
of 3i4***6. This star is erroneously called 
32 Leo MinorU by H. The declination 
given by H. is 10' too large. I have 
identified it as B.A.C. 3607. 



No. 385. S 1445. 



R.A. io*» 26" 35»l 



Decl. - 



15') 



1880-167 163-7 2-86 8-5...9-7 11:00 II. 
1882-195 161-4 2-87 8-5.. .9-7 10:40 II. 

The later measures do not agree very 
well with Steuve, but still show no sen- 
sible change in the last twenty years : 



1827-58 


167^^4 


1/ 
2-42 


2 


3 nights 


1864-87 


159*4 


2-95 


l)e 


3 „ 


1880-14 


161-7 


281 


a 


3 » 



No. 386. H. 487. 

R.A. io*» 29" 29*) 
Decl. + 30° 44') 

1879-241 360-4 I2-g6 9*0... 9-0 
No other measures. 



8 : 20 11. 



No. 387. 0^223. (7*6 and 11-9) 



R.A. io»» 31" II*) 
Ded. + 41** 4' I 



1879-241 
1879-258 



// 



1437 1944 7*5— '20 
143-0 19-62 77... 1 1-8 



8 : 40 II. 
9 : 10 II. 
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Ma. gave the angle i6o°*6 (1842 '3). The 
only other measures are : 



1 868-2 1 


i46-°6 


i8-6o 


De 


3 nights. 


1879-25 


H3'3 


19-53 


/3 


2 „ 



No. 388. OS 224. 



R.A. io*» 33" 26" 
Decl. + 9° 28^ 



1 



// 



1 8801 67 3343 0-62 8-0... 9*o 11:20 IV. 
Binary. 



No. 389. H. 2543. 

R.A. lo** 37" 23M 
Decl. + 33° 71 

1879-255 34-8 2-83 9-0.. .9-5 10:15 II. 

Described by H.:'3i**-o : i^"" : 10... 11. 
A third i S", i $'' «• !>•' There are no other 
measures since. I noted a faint star about 
20'' in the direction of 241°. The principal 
star is 9*1 mag. in D.M. (33®) 2021. 



No. 390. fi 595. 



R.A. lo"* 42" + ) 
Ded. - 14** 23'+) 



// 



1879-200 17-8 2-00 8-5...IO-0 10:00 II. 



No. 391. 41 Sextantis, (Smyth.) 



. io*» 44" 17*) 
I. — 8^ i6'J 



R.A. io*» 44" 17* 
Decl. 



A and C. 

1879*337 72-5 233' 48 
1879-340 72-3 23342 



— II. 
10 : 50 II. 



187934 724 233-4; 



This is supposed to be the star mea- 
sured by Smyth, i20°*4 : 29o'''0 (i838"3i). 
It is undoubtedly the one, as there is no 
companion any nearer Smyth's place. A 
measure of H.'s companion will be found 
in my first series. 



No. 392. S 1478. 



R.A. io*» 44" 33* I 
Decl. + 25° 5') 



// 



1880-370 348-2 8-6o 8-0.. .11*3 12:45 11- 
Unchanged. 



No. 393. )8 1 1 1. (90 and 9-6.) 

R.A. io>» 45" io«) 
DecL - 8** 28') 

1879-134 ^o 3-'56 9'o...9'5 10:40 II. 
1882-195 6-6 3-62 9*0.. .9-1 10:50 IL 

The following are all the measures : 



1875-21 
1880-66 



o 

3'3 
6*3 



3*22 

359 



De 
/3 



3 nights. 

2 



V 



No. 394. 5" 1494. 



R.A. io*» 51" 45* 
Decl. + 37° 40' 



1879-241 332-5 IO-I2 8-5... 10-5 8:55 II- 

Very little movement. 

No. 395. fi Ursoe Majons. (Smyth.) 



R.A. io*» 54"* 36M 
Decl. + 57° I'J 



1879-293 353-9 2450 ...9-10 Single distance. 
Measured roughly in attempting to 
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identify the Bedford Catalogue companion, 
I72***6 : 75'''0 (i83r37). There is no star 
in that place. 



No. 396. X 1504. 



I. + 4° 17') 



R.A. io»» 57"* 48' 
Decl. 



1879225 282\4 089 7*5- •7'5 10:50 III. 



No. 397. :? 1517- 

R.A. II** 7" 24' I 
Decl. + 20° 47' J 

1879-225 2811 083 7*5. ..7-5 



— III. 



No. 398. hLeonis. (Smyth.) 





R.A. ii"* 7" 42- 
Decl. + 21° 11' 










A and B. 






1879*255 
1879-285 


44*5 
44*2 


95-20 ...10-5 
95-55 


II : 25 
u : 30 


II 
II 


1879-26 


44*3 


95-38 

A and C. 






1879*255 

1879-285 


345-2 
344*7 


— ...9-0 


II :35 
II :35 


II 
II 



The only other measures are those of 
Smtth. 

No. 399. 



. II** 9" + I 
I. + 52° 15' 3: 1 



R.A. II** 9"" ± 
Decl. 



1880-373 210-3 6*79 8-2. ..9-5 14 : 00 II. 

Discovered by Winnecke. 



No. 400. Crateris 36. Sn. 120. 

R.A. II** 10™ 54") 
Decl. - 6^ 29' f 

A and 0. 
1880-301 97*7 60-69 6-0.. .80 10:45 !!• 

The principal star has a very minute 
attendant at a distance of i'''25 {=)8 600). 
The following are all the measures of the 
wide pair : 



1823-31 
1878-89 



97*6 
97*4 



67-06 
61-25 



Sli 
/3 



I night. 
3 nighta. 



No. 401. V UrsoB Majoris. S 1524. 



R.A. II** 12" o"! 
I>ecl. + 33° 45') 



.« 



I8^o•367 1438 642 — 12 : 30 II. 

(Very unsteady.) 



No. 4C2. S 1530. 

R.A. II** 13" 40') 
Decl. -. 6° 15')' 



1880-222 3133 789 7*8. ..80 9:35 

Fixed. 



n. 



No. 403. 15 601. (AB=S. 627.) 



. II** 22" 54M 

I. - i6*» 40 J 



R.A. II** 22"* 54' 
Decl. 



B and C. 

1879*342 2323 073 80.. .9-0 11:20 n. 



The only measures are : 



1878-83 
1879-73 



229*6 
2246 



M 

0'77 
087 



3 
Cin 



2 nights. 
4 



M 



N N 
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No. 404. O X 234. 

R.A. ii*^ 24"* 20M 
Decl. + 41° 57') 



1880373 178-4 



// 



018 — 



13:40 



V. 



Excessively difficult. A rapid binary, 
of which there are but few measures. 



No. 405. J 3072. 

R.A. ii** 24™ 44') 
Decl. - 6° 3') 

1880-222 330-4 953 80.. .90 9:45 II. 

Unchanged. 

No. 405a. X 1555. 

R.A. II ■* 29™ 59") 
Decl. + 28° 27') 



A and R. 



1882233 
1882-236 
1882-246 



345°5 
350*2 
343*9 



0-56 
0-96 
083 



7*5-7-5 



10 : 25 V. 
9 : 45 V. 

9 : 30 iir. 



1882-24 



3465 0-68 

AB and C ( = II. 503, 504). 



41 



1882233 1454 20-98 ...iro 10:20 III. 

1882-236 145-0 21-25 — 9 • 50 III* 

1882246 144.9 21.27 ...IO-8 9:25 II. 

Probably very slow direct motion in 
the close pair. The faint star, detected 
by H., is not in 2. The only measures of 
this, excluding that of the Bedford Cata- 
logue, are : 



18653 


142-4 


13^42 


En 


I night. 


i87r3» 


145*4 


21-11 


De 




1882-24 


145*1 


2117 


/3 


3 nights. 



There is evidently an error in the dis- 
tance of £n6ELmann. Sadler has sug- 
gested there may have been an error of ore 



revolution of the micrometer screw in re- 
cording the double distance. Thus cor- 
rected, the distance would be 2o'''73, in 
fair accordance with the later measures. 



No. 406. X 1560. 





R.A. i\^ 32™ i5«) 








Decl. - 1° 46'j 






1880-222 


28 r2 


484 6-2... 100 


10 : 00 


II. 


1880274 


279-1 


5-24 6-8...IO-0 


II : 10 


II. 


188025 


280*1 


504 






Unchanged. 









No. 407. H. 508. 

R.A. ii"* 35™ 53») 
Decl. + 40° 20')" 

1879-258 127° 7 ir2i 83. ..9-0 — II. 

The only prior measure is by H., 1 3 1°7 : 

8''-oo (1828-3). 

No. 408. B.A.C. 3992. j8 603, 

R.A. 11** 42™ 28*) 
Decl. + 14° 57' I 



// 



1880-266 3367 134 7-0... 100 12: CO 11. 

1880-299 334*7 0-91 60... 95 -- V. 

The mean of all the measures is : 

1879*25 3367 1-32 4 nights 6-6... 10-4 



No. 409. OX 241. 

R.A. ii"* 50™ 8m 

Decl. + 36° 7') 

1880*375 i26°i r'55 6-8... 8*5 13 : oo II. 



made with the i%\'inch Refractor of the Dearborn Observatory. 275 



There may be an increase in the angle, 
as OS found ii9°-i {i849*32), and De. 
I2i**-s (1867-99). 



No. 410. X 1586. 



R.A. ii*» 50" 42*1 
Decl. + 41° I') 

1879-241 2499 r6o 8*3.. .100 9:10 II. 

Probably unchanged ; only observed by 
Ma. since S. 



No. 411. X 1594. 

RA. ii*» 57" 21*) 
Decl. + 42'' 4') 

A and B. 

1879263 160-4 1 5*22 8*5... 9-0 8 : 50 II. 

A and C. 
1879263 825 — ...13-14 8:55 

B and C. 

o 

1879*263 41-5 — — 9 : 00 II. 

No other measures of the faint star. 
The later measures of B make the distance 
less than S, but show no sensible change in 
the last fifteen years : 



1831-93 
186739 
187940 



1650 
162-8 
i6o*5 



16-95 

15-43 
15-45 



2 
III 



2 nights. 

3 

2 






No. 412. )8 458. 

R.A. ii** 58'» 8*) 
Decl. — 20° 22') 

1879-342 2325 30-35 8-O...IO-5 11:35 n. 



No. 413. H. 2596. 

B.A. 12** I" I5») 
Decl. + 43*' 46' j 

1879*241 239-6 34* 1 6 8*o...io*5 

No other measures. 



9 : 25 II. 



No. 414. Virginis 59. S 1604. 

RA. I2*» 3™ 1 5') 
Decl. - 11° II') 

A and B. 
1879*331 Qti 11*32 7*7. ..8*7 10:55 I^« 

A and C. 
1879*331 93-3 42-92 ...8*2 11:05 II. 



Considerable change from proper mo- 
tion. 

No. 414a. S 1607. 

R.A. 12'* 5'" 30' ) 
Decl. + 36° 45' j" 

A and B. 

1880-375 358^4 3o''52 82,., 8*5 13:15 II. 
B and («II. 202, 516). 

1880*375 3io°i 2o"52 ...12-5 13:20 If. 

My two measures of the small star 
give 3io°'0 : 2o''78 {i879'32). There are 
no other measures. The bright stai-s are 
slowly changing from proper motion. 



1830-99 
1879*32 



35o°3 
3582 



It 



3307 
3068 



2 




3 nights. 
2 nights. 



No. 415. h Ursoi Majoris. (Smyth.) 

R.A. 12** 9" 30*1 
Decl. + 57° 42') 
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1879*304 124*1 188-59 10:00 II. 

Smyth's are the only otlier observa- 
tions. 

No. 41.6. 2* 245. 

R.A. I2»» II™ 28* 
Deol. + 29° 36' 

1880*370 2765 830 6*7. ..10*5 14:35 II. 
Without change. 



No. 416a. OS 249. 



// 



. I2*» 18™ 3t) 

I. + 54" 49') 



R.A. i2*» 18™ y 
Decl. 



1879285 



A and B. 
310*7 052 70... 80 
AB and 0. 



9 : 05 IV. 



1879*785 1500 1325 



...11*7 9 : 10 III. 



No. 417. OS 250. 



R.A. 12"* 18° 31' 
Decl. + 43" 45' 



1879263 3350 o'53 7'^'-7'^ 9 -20 IV. 
Probably unchanged. 



1845*98 
1878*70 



// 



3307 
332*0 



o*44 
0*50 



02 

/3 



3 nights. 
2 



w 



1879-370 



No. 418. OS 251, 

R.A. I2»» 23" 8') 
Decl. + 32° 3'i 
Apparently single. 



V. 



No. 419. fi Canes Ven. (Smyth.) 



.. 12'* 28"" 0*| 
I. + 42' I'i 



R.A. 12'* 28"" o* 
Decl. 



1879263 2205 276*20 ...90 — II. 

Only the measures of Smyth prior to 
this time, 228'*-o : 297''-o (i835'24). 

No. 420. j8 Cor VI. (Smyth.) 



R.A. 12'' 28™ 5"! 
Decl. - 22° 44') 



A and B. 



1879255 



1879-255 



1297 — 



9*0 



— II. 



A and C. 



o 

2920 



— ...10*0 



— II. 



Smyth gives only di£ferences of R.A. 



No. 421. ^8607. (8*8 and 100.) 



R.A. 12** 35" 2») 
Decl. - 0° 48'/ 



1879285 316*7 
1880222 315*4 



1*02 9*o...9*5 II : 50 II. 
1*22 8*8. ..9*5 10: 55 II. 



A pretty pair in the field with 7 Virginisy 
35* p. The mean of all the measures is : 



1878*74 



3i5°9 



1*15 



/3 6 nights. 



No. 422. y Virginis. S 1670. 





. li.A. 12"* 35™ 37" 
Decl. - 0^ 47' 


. 








A and B. 






1880*296 
1880*301 


// 
157-1 5*41 — 

157*9 5*33 — 
BandC(«II. 214). 


10:55 
1 1 : 30 


II. 
II. 


1880222 
1880*296 
1880*301 


88*3 10271 ...120 
880 102-68 ...11*3 
876 io2*94 ...11*5 


II : 00 
10: 50 

":35 


II. 
II. 

n. 



188027 88*0 10278 ...11*6 

No other measures of the distant star 
noted by H. 
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No. 423. S. 642. (8*4 and 90.) 

R.A. I2*» 42™ 49») 
Decl. + 14° 42' I 



1879*378 30*2 58-12 8-3... 90 12:30 II. 
1880*329 30*8 58*12 8*5... 90 12 : 20 II. 

There seems to be a very decided 
change in this wide pair. The followin*j 
are all the measures I have found : 



1825*34 
187985 



36-2 
305 



54*42 
58-12 



S 
/3 



2 nights. 

2 



tt 



No. 424. S 171 7. 

K.A. I2*» 45" ± ) 
Decl. + 89° 20' I 



// 



1879*326 3433 8-32 8*3... 9*3 12 : 20 II. 

Very near the pole. The companion 
was not seen by De. in 1865, but I 
found it very plain with the 6-inch in 
1 876. The foregoing is the only measure 
since Steuve, who found 340^*7 : 7""8o 
(1832-89). 



No. 425. 8 Virginis. (Smyth.) 



K.A. I2*» 49" 34*) 



Decl. + 



yl 



1879255 
1879*340 



II 



142-5 151*71 
142-2 152-36 



...10-5 
...10-5 



II : 25 



II. 
II. 



1879-30 142-3 152*03 



.10-5 



No. 426. X 1609. 

K.A. 12'' 50" 4M 
Dec-1. - 4" 13') 

1880301 149-5 ^05 7'^'" 85 II : 55 II. 

Fixed. 



No. 427. 44 Virginis. S 1704, 

K.A. 12*' 53"» 29') 



Dc»cl. - 3 10') 



1880*296 53-8 2042 



II : 45 II. 



No. 428. 46 Virginis. A.G.C. 5. 



K.A. 12'* 54" 25* 
Decl. - 2* 



25M 
43') 



1879*416 1500 
1880-299 153-1 



1-25 60.. .11*5 13 : 30 
1*55 6*0... 90 II : 30 III, 



Discovered by Mr. Alvan G. Claek in 
1876 with the i2-ineh refractor now at 
Vienna. The mean of all my measures of 
this star is : 



1879*10 



i5r5 



II 
1-44 



3 4 nights. 



No. 429. € Virginis. (Smyth.) 



K.A. 12'* 56" ly] 
Decl. + 11'' 36') 



1879*252 
1879-340 

1879*30 



1206 24049 
120*3 241*29 

I20*4 24089 



...11-8 II : 50 



II. 



One of the Bedford Catalogue stars. 



No. 430. S 1720. 

K.A. 12*' 58« 48-) 
Decl. + 83° 35') 

1879326 3347 I'sS 8-2. ..8-4 12:00 II. 

The following are all the other mea- 
sures of this pair : 



1832*78 


334^5 


II 
I 62 


2 


4 ni^htH 


1879*32 


334*9 


147 


Cin 


I nig-ht. 
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No. 431. 6 Virginis. X 1724. 







R.A. 13'^ 3"^ 44'] 










Decl. - 4° 54') 










A and B. 






1880-315 


345-1 


7"o6 4-0... 8-8 


12 : 15 


IT. 


1880-331 


344-1 


728 ...90 


12 : 20 


IT. 


1880-32 


3446 


7-17 ...8-9 
A and C. 






1880-315 


2969 


70-94 ...9-0 


12 : 20 


II. 


1880-331 


297-3 


7080 ...90 


12 : 25 


II. 



1880-32 297-1 7087 



,.9-0 



^ found the distance of C in 1782 to 
be 63''-88. 

No. 43irt. 42 Comw, X 1728. 



R.A. 13" 4™ 10' 
Decl. + 18° 10' 



1879-367 
1879-370 



I94°i 



o-'68 



190-2 0-68 — 



12:45 



V. 

IV. 



1879-37 192*1 0-68 



No. 432. 53 Virginis. H. 2645. 

R.A. 13^ 5°» 40M 
IX'c-l. - 15° 33') 

o // 

1879-252 100 71-03 ...12-13 — II. 

The two measures I have made of 
this distant companion give 9*^*6 : 7o"-9i 
(187874). The only other measures, 
found in the Bedford Catalogue, are, 
35^-0 :45''-o (1833-40). 

^o. 433. (Stone.) 

R.A. 13** 7'" 57* ) 
Decl. - 23*^ 39') 

1879-375 335*o ir'46 70.. .11-3 13:20 II. 

The only other measures are: CiN. 
335'*-3 : 1 2"- 1 6 (i 879*08) i w. 



No. 434. 61 Virginis. W vi. 90. 

R.A. i3»' 12™ 10") 
J VI. - 17° 38' j 



1879-252 258 191-43 ...10-5 
1879-285 25S - — 



— II. 

— II. 



l^ found 345""^ - 73''"2S (i783*oo). 
The change is due to proper motion. 

No. 435. a Virginis. (Smyth.) 

R.A. I3'» 18" 54" ) 
Decl. - 10° 32') 

A and B. 

on 
1879-252 32-9 144-42 ...12-0 

A and C. 



// 



1S79-340 61-5 — ...10-5 12:30 11. 

1879-342 61-9 359-S4 — ~ II. 

The most distant star is probably the 
one measured by Smyth. 

No. 436. X 1743. 

R.A. 13'' 19™ 5") 
Decl. - 6" 57') 

1880-331 76-0 5-32 8-5... 8-8 12:45 II- 
Unchanged. 

No. 437. u Bydrcv. (Smyth.) 

R.A. 13^ 23™ 9M 
Decl. - 22° 39' j 

1879-285 94-1 i38-'68 — 12:15 II. 

The only other measures are in the 
Bedford Catalogue. 

No. 438. 72 Virginis. X 1750. 

R.A. 13*» 24" loM 
Decl. - 5° 51') 



1879-252 16-7 29-17 

1879*340 ^5*6 29-30 60... 11-8 



13:00 II. 
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The few measures there are of this pair 
do not agree very well : 



1831-58 
1855*22 
1879-30 
1879*30 



i6-i 
1 6*8 
1 6-6 
i6'i 



3006 
2898 
30*68 
29*24 



2 

Cin 



4 niglits. 
I night. 
3 nights. 



)> 



No. 439. 75 Virginis. H. 2658. 



R.A. 13'* 26" 26») 
Decl. - 14** 46' J 



1879*252 
1879*378 



109*7 
110*5 



7853. ..no 
7804.. .11*5 



— 11. 

12:50 IP. 



1879-31 



iio'i 7829 11*2 



H. gave the angle iio'*'3. The only 
measure of distance is by Smyth, ii2®'0 : 
93"-0 (1835-32). 



No. 440. II. 2662. 

K.A. 13'' 29" 27*) 
Decl. + 33" 51') 



II 



1879*246 285*8 25*87 90... 10*0 II: 10 II. 
1879*252 2861 25*41 8*7... 90 11:00 II. 

The only earlier measure is the angle 
by H. 287^-5. 



No. 441. X 1766. 

K.A. 13'' 3i"43'\ 
Docl. + 30'' 42') 

1880447 67^9 19*97 8*5. ..8*8 
Unchanged. 



16: 10 II. 



No. 442. 25 Canes Ven. S 1768. 

R.A. 13'* 32" 7'[ 
Decl. + 36'' 54') 



1880*455 157*8 0-56 5. ..7*5 — V. 
1880*468 152*1 0*64 — 14:20 V. 



188046 



1550 0*60 



No. 443. H. 3341. 

R.A. 13'* 32"> 14") 
Decl. + 28'' 56'/ 



1879*252 1896 1*60 90... 90 
1880*345 191*7 1*73 9*5 -97 
1880*447 192*3 2*17 9*5. ..9*7 

1880*01 191*2 1*83 9*3. .95 
Probably unchanged. 



10:25 II. 
12:20 II. 
16 : 20 II. 



No. 444. P. xiii. 163. (Smyth.) 

K.A. I3*» 35" 7* I 
Dtjcl. + 28%0'i 



// 



1879*246 228*4 9161 6*7. ..no 11:30 II. 
1879*252 227*9 9^'S^ — 10-35 1I« 

187925 2282 9158 6*7... I ro 

The only prior measures are by Smtth, 
2is°-o: 68"-o (1831-26). 



No. 445. -S 1774 ^9. 

R.A. i3»' 35" 39*1 
DecL + 8^ 13') 

1879*263 134*2 1793 67...I0-O 10:40 II. 
No other measures. 



1879*232 



No. 446. S 1775. 

RA. I3»'37" 17M 
DecL — y 40') 

3347 27*51 70...90 



— II. 



Unchanged. 
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No. 447. 13 223. 
K.A. 13" ss- 58- 1 

Decl. - 2° 43') 
1880-331 3447 1875 80...I0-0 13:10 
The only other measures are : 



II. 



1875-65 
1879-40 



3437 
3436 



1873 
18-88 



Be 
Cin 



3 nights. 
I ni^ht. 



No. 448. 85 Virginis. H. 2677. 

R.A. i3'»39°' 7"! 
Decl. - i5°io'j 



— 1 2 : 30 II. 

6.. .11-7 13:35 111- 



1879285 311-9 4339 
1 879*370 3^7 4314 
187933 3»i"8 43-26 



H. found the angle 3i7**-8 (1830). 
The only other measures are Smtth^s, 
32o''-0 : 30"-o (1834-28). 



No. 449. T Bcotis. 02*270. 

RA. i3'*4i"35M 
Decl. + 18^ 3') 



// 



I. 



1879-416 351-9 835 — 14:00 



No. 450. ^8413. 

RA. 13*' 42" 15*) 
Decl. - 2f 46') 

1879-329 1088 7800 6-2. ..8-5 11:35. II- 

The principal star is blood-red. 



No. 451- /8613. 

RA. I3*» 46™ 3') 
Did. + 35° 16') 



A nnd B. 

1880-370 149-3 092 9*o...9-o 15:00 IIL 

AB and C. 

1880-370 83-4 49-21 ...8-8 15:05 IL 

Only a single measure of my own 
previous to this. 



No. 452. 10 Draconis. H. 3342. 

B.A. 13*" 47" 56M 
Decl. + 65° 19') 



10 : 35 II. 



A and B. 

1879-304 257 56-30 ...13 

A and C. 

1879-504 650 8618 ...11-8 10:40 IL 

The only other observation is the angle 
byH. of AB, 23^-0. 



Nc. 453. f) Bootis, Sh. 169. 



RA. 1 3'* 48" 58' 
Decl. + 19" o 



;i 



// 



1879-252 1 10 8 11475 
1879*342 iiro 114*50 



...9 

— 13 : 20 II. 



The only earlier measures, excepting 
Smyth's, are bv Sh. 



1822-66 


119-5 


1 26-20 


Sh. 


2 nights. 


1 87930 


1:0-9 


1 14-62 


/3 


2 „ 



No. 454. )8 461. 

RA. 13** 50™ 36' 



Decl. + f 
A and B. 



30') 
34' f 



1879-378 



234°9 33^33 TS-'^^'S 



13 ' IS n. 
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A and C. 



i879'378 2iS-3 4o''55 ...ir8 13:20 II. 
No other measures. 



1879-263 



No. 455. X 1795- 



R.A. 13** 54"» 31M 
Decl. + 53° 41') 



2^8 7*66 6-5. ..9-5 10 : 30 II. 



No. 459. X 1820. 

R.A. 14** 9"* 5M 
I>«cl. + 55' 53') 

1879*263 66'o 2-46 7-8..,8o 11:15 II. 

Slow direct motion. The angle has 
increased about 20"^ since 1831. 



No other measures since 2. Un- 
changed. 

No. 456. T Virginis. Sh. 171. 



R.A. i3>» 55" 33M 
Decl. + 2^ 8') 



1879*285 289% 79-57 4...8-5 12 : 50 II. 

Sh. gives 290*''0 : 79"'29 (i823'3). No- 
thing else since, except the observations of 
Smtth. 



No; 457. 5" 18 1 4. 



No. 460. H. 2714. 



.. I4>» I7» 18M 
I. - 19° 15') 



RA. I4>» 17" 18' 
Decl. 



1879*331 276*1 20-03 7*5. ..ir8 13:55 n. 

H.'s angle is 266''*49 but as he calls the 
small star difficult, this is not evidence of 
change. There are no other measures. 



.. !4*» 6™ 39"^ 
I. + 50^ 49') 



R.A. !4»» 6™ 39" 
Decl. 



l879*29» 257-3 "34 8-3.. .8-5 11:30 II. 

Probably fixed. 



No. 458. OS 279. 

R.A. 14'* 8» o*\ 
Decl. + 12^* 34') 

1879*436 249'! 1-95 70... 1 1*5 13:45 II. 

Without change. 



No. 461. S 1840. 

R.A. i^^ 17™ 33M 
Decl. + 68° 20') 

1879-304 222^9 2776 6-8. ..90 10:50 II. 

No other measures since 2, who found 
substantially the same angle and distance. 



No. 462. S 1837, 



I4»» i8" I4«) 
- 11^ 7' ) 



R.A. I4>» i8" I4« 
DecL 



1879*441 311-7 1-56 6-8...8*5 14:15 II. 
Binary, in slow retrograde motion. 



No. 463. H. 549. 



.. I4>» 18- 43' ) 
I. + 30** 31') 



R.A. I4>» i8" 43" 
Decl. 



O O 
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II 



1879*246 136*3 3050 8o...iro 11:45 II' 
i88o'447 137-2 3106 8*5...io-5 15:50 II. 

1879-85 136*7 30*78 8*2... 10-7 

The only other measure is H/s angle^ 
i43'-i. 



No. 464. % 1843. 



.. I4*» 20" 15O 
i. + 48° 23' i 



R.A. I4*» 20" 15' 
Decl. 



1879-301 186-9 '9*86 7*5. ..8-2 12 : 40 II. 

The foUowisg are all the measures ex- 
cept a single observation bj Ma. : 



1830-60 


i88°i 


II 
20-15 


s 


2 nights. 


1878-78 


187-3 


19-94 


/3 


2 „ 



No. 465. X 1848. 

R.A. 14** 22™ 29* ) 
Decl. + 33° 29' j 



// 



1880-370 360-3 3*17 8*2... 11*5 16:20 II. 

No other measures since 2. Probablj 
unchanged, as 2 gives 3**'4 : 3'''03(i832*i2). 

No. 466. X 1850. 



R.A. uf" 23" i6- 
Decl. + 28** 50' 



// 



1880-389 262*1 2539 7*o...7*2 12:15 II. 
Fixed. 



No. 467. B.A.C. 4799. X 1852 r^. 



R.A. 14** 23™ 45« 
Decl. - 3° 43 



■■1 



1879*285 268*4 2554 70... 10 
1879*318 2679 24-79 6*7... 10 

1879-30 268*1 25*16 6*9... 10 



13:05 
II : 40 



II. 



2 has no measures. Smtth found, 
266*'*5 : 4o''*o (i836"49). There are no 
other measures. 

No. 468. )8 462. 



R.A. 14'* 23" 46 



46M 
ii'J 



Decl. - 3' 

A and B. 
1880-318 328*9 1*96 9-0... 9-3 13:40 

A and C. 
1880-318 65-4 I4'8i ...12-0 13 : 45 



11. 



U. 



At the time of finding the close pair, 
I did not notice the third star. The only 
other measures of AB are : 



1877-42 



324''4 



II 
2*01 



Dc 2 nights. 



No. 469. i8 1 1 7. 

1880-331 91-4 2*i8 7*8. ..8-5 13:55 



R.A. 14^ 24" 41' 
Decl. - 15** 5' 



n. 



This star (L. 26481) has a consider- 
able proper motion, according to Abge- 
LANDEE o'''438 in the direction of I47**'4. 
A set of measures now would at once 
determine the question of physical relation 
between the components.* The other 
measures are : 



// 



1876*64 


95*8 


2-44 


De 


3 nights. 


1877-11 


93-8 


2-05 


Cin 


I night. 


1880*38 


92-0 


2-41 


Cin 


I »i 



No. 470. p Booiis. H. 2728, 



.. I4*» 26" 42M 
I. -f 30' 54'i 



R.A. I4»» 26" 42« 
Decl. 



• Measured June 19, 1883, 92^-9 : 2''* 17, cer- 
tainly common proper motion. 



made with Hie i%\*hich Refractor of Hie Dearborn Observatory. 283: 



1879-296 3337 5367 

1880-444 334*2 52-82 



...12-0 II : 50 II. 
,..11*5 16:40 II. 



1879-87 334-0 53-25 ...11-7 

H. gives the angle 333''* 5; no other 
measures since. 

No. 471. a Coronas. (Smyth.) 



R.A. I5*» 29" 36* 
Decl. + 27° f 



1879*296 2i6-% — 



.-9 II : 35 n. 



No. 472. 5 UrscB Minoris. H. 2733. 

R.A. I4»» 27" 48M 
Ded, + 76*^ 14') 



1879-301 129*^4 5^45 



...10*5 II : 10 II. 



H. gives the angle 13 1''*!. The onlj 
other measures are by Smtth, whose dis- 
tance, 45 '^*o, is probably too small. 



No. 473. X 1 86 1. 



R.A. I4»» 30" 56'^ 
Decl. + 12** 42') 



// 



1879-318 1734 1370 8-2...8-5 12:20 IL 

There is a minute star about 30'^ distant, 
in the direction of 30i**'3. Nothing else 
since S> except a measure by Ma. Prob- 
ably unchanged. 



No. 474. ^ 226. 

R.A. 14'* 32" 5*) 
Decl. - 21" 49' j 

1879*441 82-7 0-95 7-8...80 14:30 II. 



No. 475. eBootis. S 1S77. 



R.A. I4»» 39- 45- 1 
Ded. + 27* 35') 

1 879*473 325*^8 2-88 — 



16:55 



No. 476. ^831. 

R.A. I4»» 46" 59") 
Decl. + 19"* 13') 

A and B. 
1879*433 188-4 I'AO 8-5...9-8 14:40 m. 

The following are all the measures of 
the close pair : 



1875-0 
1878-84 



i8i*6 
1 88- 1 



1-12 
135 



De 



2 nights. 
2 n 



No. 477. P. xiv. 212. Sh. 190. 

R.A. I4»» 50" 27* \ 
Decl. - 20"* 52') 

1880*318 2887 15-08 6-0...8-0 14:00 II. 
1880-512 290-6 15-23 — — II. 

1880-41 289-6 15-15 

Bemarkable for large proper motion, 
2''*oi5 in the direction of isi**2. Mea- 
sures of some faint stars in the field will 
be found in my first series of observations. 

No. 478. OS 289. (6-2 and 10-4.) 





R.A. 14" 51" i«) 








Decl. + 32^ 47' 1 






1880-370 


115-3 4-10 6-2... 9-8 


15 


: 00 II. 


1880-375 


113-4 4-62 6-5... 1 1 -0 


15 


: 05 II. 


1880-414 


iii-o 4-1 1 6-O...IO-5 


12 


: 50 II. 


Some 


change is probable. 






1846-34 


120-3 4-56 02 




3 nights. 


186754 


115-6 4*44 ^ 




3 ft 


1880-39 


113-2 428 P 




3 n 
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No. 479. S 1893. 

R.A. 14^ 51" io»| 
Decl. + 29° 58' j 



1879*296 2478 19*98 80.. .8*6 II: 10 II. 

Some change in both angle and dis- 



tance. 

1832*40 
186476 



261*0 
252*3 



2I'6o 

20*14 



r 5 nights. 

I>e 3 



») 



No. 480. 59 Hydrce. i8 239. 



.. I4*'5i"33'l 
L - 27° 10') 



R.A. M** 51" 33" 
Decl. 



1879*373 308*5 084 60... 6*2 14 : 55 III. 

1880*468 315*1 082 60.. .6*2 14:30 V. 

1879*92 311*8 0*83 6*o...6*2 

The following are the principal mea- 
sures: 



1874*50 


303*7 


0-8 


^ 


5 nights. 


1880*38 


307*4 


0*90 


Cin 


4 „ 


1881*40 


312*0 


1*07 


^ 


4 „ 



No. 481. X 1915. 

R.A. I4*» 53" 24M 
Decl. + 86** 27' J 

1879*326 322°9 2-40 77.. .9*5 15 
The only other measures are : 



55 n. 



1832-30 
1879-31 



326*0 
3190 



// 



2-49 
2-51 



2 3 nights. 

Cin 2 



» 



No. 482. j8 Ui'soB Minotis. (Smyth.) 

K.A. 14'* 51" 6') 
Becl. + 74° 39') 

1879*301 342°8 207'82 ...no 11:25 II. 

The onlj other measures are bj Smtth, 
5^-5 : i65''-o (1833-64). 



No. 483. 2 Serpentis. jS 348. 



R.A. 14^ 55** 4o»| 
Decl. + 0° 20' J 



1879*373 113*6 0*50 6-0.. .7*5 
1880*468 115*4 0*45 60.. .70 



15 : 10 

14: 50 



IV. 
V. 



1879*92 114*5 0*47 

For comparison we have : 



187575 
1876*50 

1881-41 



114° 5 
119*0 

II 97 



// 



0*45 

0*5 
0*45 



De 
Shp 



4 nights. 

4 II 
4 II 



No. 484. Z 1 90 1. 



• 14*" 55" 59") 

I. + 31° sn 



R.A. 14** 55" 59" 
Decl, 



1879*296 199*0 2713 7*8...9*5 11:15 
Distance steadily diminishing. 



n. 



1831*49 
1865*00 



2037 

200'9 



30-34 

28*07 



S 2 nights. 

De 5 



tf 



No. 485. S. 666. 

R.A. I4»» 57" 4o») 
Ded. + 75* 23' J 

1879*304 3^*4 17179 65...80 11:05 

No other measures since South : 



n. 



1824*94 



37*9 



173*18 



2 nights. 



No. 486. t Librae ^618. 





II. A. is^ 5" 23* 
Decl. - 19° 20' 








A and B (Sh. 376). 






1879-468 
1880*465 


// 
111*2 5710 — 

110*5 57*52 — 
B and C. 


14:35 
15:40 


n. 

II. 


1879-468 
1880465 


23*9 170 10*0.. . I ro 
23*0 1*79 100... lo' 5 


14:40 
I5--45 


n. 
n. 
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In the mean results I have combined 
mj previous measures with those given 
above. There would seem to be some 
error in the distance of Sh. The follow- 
ing are all the measures of AB : 



I78r39 
1822*84 

1878*98 



112*5 

111*6 
iio*6 



59*07 
50*63 
57-40 



Sh 




I mght. 
5 night. 



The onlj measures of the dose pair 
are mj own : 

1879*00 24^8 i'*82 /3 5 nightfi. 



No. 487. X 1920. 



R.A. 
Decl 



. I5»» 6- 48M 
. + 47° i8'j 



1879*266 
1879*291 



290^3 
291*6 



1873 
19*09 



8*5...8-5 
8*5. .,8*5 



II : 50 
II :45 



II. 
II. 



1879*28 290-9 18*91 8*5...8*5 

No material change since Stbuye. 

No. 488. O X 294. 

R.A. I5»» 9- 46-| 
Decl. + 56^ 30'J 

1879*291 249*9 2*81 7*o...i2*o 12 : 20 n. 

Change in distance is probable. 



1848*59 
1878*53 



251*^3 
249*1 



II 



326 
2*77 



02 
/3 



3 nights. 
3 n 



No. 489. 8 Bootis. S 27 App. I. 



II.A. I5*» 10^40' 
Decl. + 33' 



4o-| 
46') 



1879*252 
1879342 
1879473 
1879479 



7S'7 
787 
78*4 
78*6 



104*54 
104*93 
104*93 
104*67 



...8*3 



II : 20 II. 
13 : 50 II. 



— 17:00 IL 



The stars are relatively fixed : 



1835*66 
1878*77 

187939 



78*9 
78*6 
786 



10487 
10499 

10479 



s 

Jed 



5 nights. 

7 

4 



n 



No. 490. S 1926. 

R.A. I5'» lo" 23M 
Decl. + 38** 45') 

1879*296 258^0 1-25 7*0.. .90 12 : 15 IIL 

The measures are conflicting : 



1830*60 
1872*07 
187872 



260*6 
2649 

2573 



It 

1*59 


2 


4 nights. 


1*23 


Du 


4 » 


138 


a 


3 » 



No. 491. 5 Serpentis. S 1930. 



R.A. I5*» 13" 10* 
DecL + 2* 



lo^l 
14'i 



1879-378 
1879463 



// 



39*4 982 5*7.. .10*5 
39*3 10*31 cloudy 



15 : 00 
15:05 



n. 
n. 



1879*42 39*3 10*06 



No. 492. Coronce i. S 1932. 

R.A. I5»» 13- 12M 
Decl. + 27'' 16') 

1880*395 305^1 1*22 7*8...7*8 13 : 25 in. 

A binary, of which there are many 
measures. 



No. 493. 6 Serpentis. fi 32. 



R.A. I5*» 14" 54 
Ded. + i^ 9' 



■1 



14:50 
16: 00 



IL 
IL 



1879*378 12*3 2*38 6*o...iro 
1879*433 14*9 2*37 5*5... 10*8 

The following are all the other mea- 
sures: 



1875-41 




13*2 


2'^28 


De 


4nigliti. 


1875-40 


14*8 


311 


HI 


I night. 
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No. 494. Tj Coronce, S 1937. 



1880-610 
1880-613 
1880^16 
1880625 
1880*627 



R.A, 15 


Bed. + 





II 


114-9 


039 


1 14-3 


0-49 


115-4 


o-6o 


114-3 


039 


1 1 27 


0-43 



. I5*» i8« 15M 
. + 30** 43' 1 



16 

17 
17 
16 
16 



25 
00 

15 
50 

15 



V. 
V. 
V. 
V. 
V. 



1880*62 114*3 0*46 



No. 495. ft Bootis. S 1938. 



1879*296 
1880*370 
1880*375 
1880-392 
1880*460 



R.A. is^ 


20" 


o» 

46') 






DecL + 


3f 






BandC. 








131*9 084 




m^ 


II : 50 


III. 


131 -3 0*83 







16: 40 


V. 


129-7 0-83 







15:45 


V. 


124*0 0-76 







15 :oo 


V. 


126*4 0-64 







14:15 


V. 



i88o'i8 128-7 0*78 



No. 496. S 1 94 1. 

R.A. 15^ 20» 37M 
I>«cl. + 27^ 3' J 

1880-395 227%! 1*31 8*5...8*7 13:45 II. 

Possibly a small change in the angle : 



1832*0 
1879-30 



2327 
226*2 



1*61 
1-45 



S 4iuglito. 

Cln X ujgLu 



No. 497- i Draconis. (Smytil) 

K.A. is»» 22" 16' \ 
I>tvl. + 59« 23') 

1879*263 5ot> 254-67 ...s*7 11:3s n. 

The only other measure is in the Ited- 
ford Catalogue, the distance of which is 
about one-half that given above. 



No. 498. S 1948. 



R.A. is^ 23™ 26* 

Decl. + 55 



26* I 
17') 



1879*301 50*3 12*81 8*0.. .8*3 13 : 00 II. 

Probably fixed. The only other mea« 
sures are: 

o u 

1830*34 50*5 12-24 2 3 nights. 

1879*31 48*3 12*79 ^^ I nig^t. 



No. 499. H. 2784. 

R.A. 15^ 24" 40') 
Ded. + 50^ 4'[ 

A and B. 



1879*266 228-6 17-36 9*5...io*5 12:00 11. 

A and C. 



// 



1879-266 • IO-8 41-36 ...iro 12:05 II, 

The only prior measure is the angle 
of AB by E., 226^'0. The distances are 
considerably under-estimated, 12'' and 20'^. 



No. 500. S 1958. 

R.A. i5»» 28" 2o«l 
I>ecl. + 67° 37' i 



1879*304 3387 2976 8*5...8-7 

Unchanged. 

No. 501. S 1964. 

R.A. I5»» 33- 41M 
lX>cl. + 36'' 38' [ 

A and K 

1880392 86''6 15-02 S-O...S-2 

U and 0. 

...8*5 



II : 25 IL 



14 : 45 III. 



> 880*393 9\5 I -14 



14 : 50 IIL 



7720^ with the iS^-ihcA Befrattor of the ^Dearborn Observatory. aZj 



These stars seem to have remaiiied 
relatively fixed : 



// 



1830-87 


861 


15-36 


S 


3 nights 


1879-38 


873 


15-26 


^ 


2 „ 


1830-87 


81 


1-34 


s 


3 »> 


1879-38 


9*6 


1*24 


^ 


2 „ 



AB 



BO 



No. 502. y CoroncB, S 1967. 

R.A. I5»» 37- 42') 
DecL + 26° 41'j 

1879-468 No certain elongation. Splendid night. 
1880*482 Single with V. Good night. 

1880-559 „ 

I found it single with the Madison 
15^-inch on two nights, 1881*47. 



No. 503. aSerpentis. H. 1277. 

RA. I5»» 38« 2i« 



Dec]. + 



21M 
48') 



// 



1879*304 353*2 5868 ..,12-0 12:20 II. 

I have measured this once before, the 
two giving, 353**-8 : S8"78 (1878-82). The 
only prior measure of distance, except the 
observation of Smtth, is found in the 
Munich Observations, 61 ''-48 (1830). 



No. 504. fi 240. 
RA. i5*» 39™ 32' 



Decl. + 4° 
A and B. 



32') 
24') 



1880*465 135*9 2*49 8*5. ..9*0 
- A and C. 



15 : 20 U. 



1880*465 421 31-60 ...11-5 .15:25 II. 

The only other measures are : 

2875*90 135*4 2*'35 De 4 nights. 



No. 505. X CoroncB. 9 vi. 94. 

RA. I5»» 51" 25"| 
Decl. + 38* 1 8' J 

1879*293 64^3 98*'34 5-0...9-5 12 : 30 II. 

This star has not been measured before 
since l^;^ : 

1783-65 56^8 



9523 



W 



I night. 



No. 506. i Ursce Minoiis. (Smyth.) 



RA. 15»» 48« 24« 
Decl. + 7^"" 10 



;i 



1879-301 212*9 313-48 ...11-8 11:45 

The other measures are by Sxtth. 
No. 507. c Coronce. A.G.C. 7. 



II. 



. IS** S2-;37') 
I. + 27** 14'i 



I^. IS** S2-;37' 
Decl. 



1879-373 3523 1-94 
1880-482 358*3 200 



...12*0 
...12*5 



16 : 10 II. 
14 : 40 V. 



In the mean results given below, these 
measures are combined with two made in 
1 878. The following are all the observa- 
tions up.to this date : 



1877*62 


352-7 


2*17 


m 


6 nights. 


1879-14 


357-8 


1-91 


^ 


4 fy 


1881*47 


3601 


2*24 


^ 


2 ^ 



No. 508. i ScorpiL S 1998. 



RA. 15" 57" 46' 
DecL - II** 



:i 



It 



1879*499 188*5 1*17 unsteady 15:40 III. 



No. 509. S 2006. 

RA. 15" 58- iM 
DecL + 59° 16') 
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A and B. 



// 



1879-263 193-1 1-78 8-3...9-0 12 : 30 ni. 

A and 0. 

1879-263 219% 44'58 ...8-8 12 : 35 III. 



There is considerable change in these 
stars: 



II 



1830-95 


204-5 


i-6i 


2 


186932 


197*4 


165 


De 


1878*84 


1950 


1-72 


13 


1830-62 


223-7 


43*54 


S 


1868-47 


221*1 


44*31 


De 



3 nights AB 
5 



2 



If 

tf 



AC 



No. 510. II Scorpii. jS 39. 



R.A. i6*» O" 57 
Decl. - 12° 25 



:} 



1879-373 258-6 3-47 6-0.. .iro 15:45 ni. 
1879*499 258-2 3-18 6-0...II-0 16:00 III. 



For comparison we have : 



187571 
1879*49 



256-5 
258-4 



II 



3*35 
3*33 



De 4 nights. 
/3 2 



n 



No. 511. V Scorpii. fi 1 20. 



r- 


R.A. i6»» 


5» !• 

19° 9' 








Decl. - 


• 








A and B. 






1879*373 


362-5 


0-65 


4*o...5*o 


15:40 


IV. 


1879*441 


8-7 


0-66 


5-0... 6*0 


16: 00 


IV. 


1879*468 


4*o 


0*65 


5*o...6*o 


15:1s 


IV. 


1879*581 


6-7 


0*45 


— 


— 




1880*460 


7*1 


085 


— 


16: 10 


IV. 


1880*468 


6-6 


0-67 


— 


15 : 30 


V. 


1880-559 


4'o 


0-62 


— 


16:35 


V. 


1880*627 


10*0 


0-71 


— 


17:05 


V. 






CandD. 






1879*581 


48-^2 


(1*15) 


7-8...8-5 


— 




1880*460 


47*6 


1*97 


7-0... 8-0 


16: 15 


IV. 



The close pair is certainly moving, 
and the four components probably form 



one system, but the change in CD is 
apparently very slow. Some of the mea- 



sures are : 










1875*94 
1879*03 

1878-35 
188000 


359'*-9 

0-2 

3*7 
6-2 


073 
074 

1-04 
0-66 


De 
Cin 


II nights 
5 n 
3 „ 
8 „ 


AB 


1881-45 


6-7 


o-8i 


^ 


6 „ 




1846-58 

1875*42 

1879*41 
1881-31 


39'o 

47*9 
45*2 
466 


III 
1-89 
207 
2 -02 


Mh 
De 
Cin 

/3 


2 nights. 
4 » 
9 » 
4 ,1 


CD 


1847*7 

1875*43 
1881-60 


3365 

3365 
336*6 


40*57 
40-77 
40*97 


J 
De 

13 


P nights. 

4 »> 
3 » 


AC 



No. 512. h Ophiuchi. 



R.A. i6'> 8« 6- 
Decl. - 3** 23 

A and B. 



■-) 



1879-378 291*6 64-64 ...12-5 15:20 

A and C. (Smtth.) 

1879-378 127-2 265-70 



a 



..100 15:25 IL 



Smtth gives, 13 1*^-5 : 3i9"-o (i834'45). 



No. 513. 5'2030. 

R.A. i6»» 8« 38M 
Ded. + 41'' 5') 

1879*479 238-**i 5-92 7*5".io-5 
Without change. 



- n. 



No. 514. a Coronoe. 2* 2032. 



K.A. 16*' 10^ i2») 
Decl. + 34^ 10')' 

A and B. 



1880-395 203-0 3-61 — 14:20 V. 
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A and C. 

1880*395 221*4 1506 ...13*5 14:25 V. 

A and D. 

1880-395 87% 55'§2 ... 9-5 14 : 30 ni. 

No. 515. V Corona!. Sh. 223. 



R.A. la** ii« 56-1 

Decl. + 29** 27' 



A and B. 



1879*293 
1 879*345 



29*9 56*60 
29*2 55*37 



...I2'0 II : 50 
...i2*o 14 : 10 



II. 

in. 



1879-32 


29-5 


55*98 ...12*0 

A and 0. 






1879*293 



22*3 


86*13 ..• 9*3 


II : 40 


II, 


1879*345 


22*5 


86*48 ... 9*5 


14 : 00 


m. 


1879*32 


22*4 


86*31 ... 9*3 
A and D. 






1879-293 



522 


123-85 ... 9*0 


II :45 


II. 


1879-345 


523 


12337 ... 90 


14 : 20 


III. 


1879*32 


52*2 


123-61 ... 9*o 
C and E. 






1879-293 


222*0 


13-05 ...io*5 


II :35 


II. 


1879*345 


223*4 


13*41 ...10-5 


13:55 


III. 



1879*32 222*7 13*23 ...10-5 

The nearest star has never been 

observed before. Sh. gives for AC, 

24^-5 : 88''-69 (1823-4), and for AD, 
54'**9 : I26''*42 (i 823-4). 

No. 516. i^ Coronoe. 

R.A. 16* I7« 50- [ 
Decl. + 34** 5') 



1879*296 236*6 66-39 



...10*5 12:35 n. 



A nearer star than that measured by 
2, which is v*. This is undoubtedly Iji N. 



8 1. ]y[ g^ves no distance, but describes it 
as Class VI. and angle 220°±. 

No. 517. i^ Coronce. ( Smyth.) 

R.A. i6»' I7« 58M 
Ded. + 33'' 59') 



1879*293 15*7 104*68 
1879*296 15*5 104*45 



— II : 15 n. 
...lO'o 12 : 25 II. 



1879*29 15*6 104*56 

In the Bedford Catalogue, i7°-9 : i37"-o 
(1838-57). No other measures. 



No. 518. 01 Herculis. P 625. 



RA. 16" 19" 52' ) 
Decl. + 14° 19' J 

A and B. 

1880*468 i8ro i-'85 5*5... 10*8 16:35 

A and C 



1879-463 1043 3419 
1879-465 103*6 33*79 



...iro 16:35 



n. 
n. 



The mean results of my measures are : 



1879*21 176*8 1*91 /B 

1879*05 103*5 3389 /3 



3 nighta. AB 

4 „ AO 



No. 519. Antares. 



R.A. i6»» 22- 3M 
Ded. - 26^ lo'J 



1879*581 272*8 
1880*465 270*7 



## 



285 
2*99 



— 16 : 30 n. 



1880-02 271*7 2*92 



No. 520. 71 Draconis. OS 212 



R.A. 16** 22" 22") 

Decl. + 61° 47') 



P P 
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A and B. 

1879*274 141*5 5*48 ...10*5 

Smtth'b Star. 



— II. 



1879-274 
1879359 



1 8*4 
188 



366- single distance. 
3^7' » „ 



There are several small stars nearer 
than the one measured by Smyth ; one 
about 107''' distant in the direction of 
83**' S, another in is8°*3, and another in 
1 72°* I. Smyth gave, 3i°*o : ipo'^'O 
(1833-62). 



No. 521. X Ophiuchu S 2055. 



R.A. i6»» 24" 52« 
Decl. + 2* 



52M 
15') 



1880*460 
1880*465 
1880*468 
1880*471 



39*4 

377 
362 

37*6 



// 



1*39 
1-56 

1*40 
1-47 



16 : 30 
16:45 

15:4s 
16: 15 



IV. 
II. 
V. 
V. 



1880*46 37*7 1*45 



No. 522. p Herculis. (Smyth.) 



. i6'» 25" 4»| 
L. + 21° 45') 



R.A.. i6'» 25" 4» 
Decl. 



1879-304 
1879-342 



274*^3 



./# 



256*15 
274-3 257*74 



.9*0 
.9*0 



13 : 05 II. 
14 : 10 II. 



1879*32 274*3 256*94 



.9*0 



The only other measures are in 
the Bedford Catalogue, 276°'0 2 278''*o 
(1835-66). 



No. 523. X 2080. 

RA. i6»» 34" 26" ) 
Decl. + 38^ 34' J 

1879-296 25°5 3*53 8*0... 120 13:35 II. 



The change in this pair is very marked. 
The following are all the prior measures 
with the exception of a single angle by 
Ma.: 



1830*39 
1868*40 



29^3 
28*2 



// 



5*61 
4-42 



s 

De 



3 nights. 
4 



a 



No. 524. i Herculis. S 2084. 



RA. i6»» 36" 47 
Decl. + 31° 49 



:| 



1879*296 
1879*460 

1879-592 
1880*392 

1880*406 

1880*482 

1880*589 

1880*610 



o 
121*2 

119*7 
125*2 
111*4 
115*2 
115*7 
115*0 
113-3 



u 
1*52 

1-68 

1-36 
1*48 

1-53 

1-35 
1*17 

r3i 



...8*5 



13: 10 
18: 10 



15 

IS 

16 

17 



15 
10 

IS 

00 



IlL 

m. 

V. 

m. 

V. 
V. 
V. 



The mean results of the two sets are : 



1879-45 
1880*49 



I22-0 
II4'I 



1*52 

I '34 



^ 
^ 



3 nights. 
5 



n 



No. 525. X 2092. 

R.A. 16*' 37" 24' I 
DecL + 60^ 56'J 

1879*291 4x» 8x)6 8*3...8*5 13:00 11. 

The only measures of this pair are : 



i83rio 
1878*85 



o 

59 
4-6 



Jl 



8*04 

8*12 



2 




3 nights. 
2 n 



No. 526. Tj Herculis. 



RA. i6»» 38" 47' 
Decl. + 39° 9' 



1879*266 2611 113*39 — 13:10 II. 

1879*468 Large star absolutely round V. 

The only early measure of the distant 
star is found in the Bedford Catalogue; 
265^-0 ! i4i''-o (1835-65). 
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No. 527. S 2099. 



i6»» 39- 15M 
+ 70* 35' i 



RA. i6»» 39" I5« 
DecL 



1879*274 218-3 9*64 87...ii*o 13:25 n. 

it 

There is an error of —12' Decl. in 
Mens. Micr. The principal star is D.M. 
(70^ 893. De. found the companion not 
measurable in 1865. The onlj measures 
since S are my own. The foregoing 
measure is not included in a subsequent 
set made at Madison : 

1832*27 2i8'9 9*45 2 2 nights. 8*5. ..iro 
1881-48 218-9 9*63 ^ 3 >» 87...IO-8 



No. 528. S 2097. 

RA. i6»» 4o» 28M 
l>©cL + 35' 57' j 

A and B. 



1879-296 



1879-296 



// 



86-0 2-02 8*3...8'4 
A and C. 
5*5 36-84 ...12-0 



13:15 U. 



13 : 20 II. 



The distant companion, first noticed 
with the 6-inch, has never been measured 
before. Later measures of the close pair 
make the angle less than found bj S, the 
distance remaining substantially the same. 

No. 529. S 2103. 

RA. i6»» 44" 2») 
Ded. + 13° 28') 

i879*463 38*5 5*^19 — 
Probably unchanged. 

No. 530. S 2105. 

RA. i6*» 45" i7«^ 
Bed. + 1° 2i'| 



— n. 



1879*499 129*1 29-19 8*5. ..9*0 16:40 II. 

No material change. In the field with 
21 Ophvuchi. 

No. 531. 21 Ophiuchi. OS s^5* 



RA. 16*' 45" 19* 
DecL + 



1° 25 



'.( 



1879*499 165-0 1-05 6-0.. .7-5 16:45 
Binary ; slow retrograde motion. 

No. 532. Ophiuchi 74. P 241. 



III. 



RA. i6*» 48- 24 
Ded. - 21° 22 



:| 



1880-471 341-0 07 + 



— 16 : OD 



At the time of the discovery of this 
pair in 1874 ^^^ ^^ 6-inch, the angle 
was roughly measured without driving- 
clock on four nights, the somewhat dis- 
cordant results giving 134^*2. The later 
measures by themselves seem to indicate 
direct motion in angle, but the pair is not 
an easy one to measure in this latitude. 



1879-06 
1881-55 



159-6 
3430 



0-63 
0^5 



Cin 

13 



5 nights. 
3 



»» 



No. 533. B.A.C. 5700. Sh. 240. 

RA. i6»» 50- v\ 
Ded. - 19^ 21') 

1880*520 2317 4^55 6-3...8-0 15:50 II. 

The later measures, make the angle a 
little more than Sh., and distance less. 

No. 534. 56 Herctdis. S 2110 rej. 



K.A. 16" 50- 6 

Decl. + 25'' 56 



■} 
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1 879*342 927 17-96 6o...io-8 14:45 II. 
1879*345 93*5 i8*o8 6-o...iro 14:35 II. 

1879*34 93*1 i8-o2 60... 1 1*9 

The only other measures, except Smyth's, 
are: 



1879*38 



93*9 



17 88 Ciii 2 nights. 



^o. 535. S 3107. 



RA, 16'* 52" 52' 



'1 
Decl. + 4° 9') 



1879*433 1007 1*28 8-5. ..8*5 17:00 IL 



Slow retrograde motion. 



1831*87 

1864*53 
187894 



112-3 

104*4 
ioo'4 



r6o 
1-32 
I '33 



De 

13 



3 nights. 



3 



n 



No. 536. S 2 1 16. 



II.A. i6** 54" I5« 
l>ecl. + 63° 43 



:t 



1879*291 



5^3 19-11 8*2.. .8*5 13:05 II. 



The only other measures of this pair 
are by Steuve. Probably fixed, as he 
found, G'o : i8''-94 (1831*09). 



No. 537. 20 Draconis. 2" 21 18. 

11. A. i6»' 55" 49') 
Decl. + 65° 13') 

O " _- 

1879-592 209-7 DUtaLce not over 0-2 V. 

1880-627 217-7 0^23 6-0...6-3 20:45 V. 

This pair is now excessively close and 
difficult. I measured it twice at Madison 
in 1 88 1. All the measures give: 



1880-82 



211-3 



0-2 



^ 



4 nights. 



No. 538. c Ursce Minoiis. 



R.A. i6>' 57" 15*1 
Decl. + 82** 14') 



1879-274 
1879-359 



67 
6*4 



7708 
78*23 



...11*5 

...II'O 



12 :40 
12:35 



U. 
II. 



1879*32 6-5 77-65 ...11*2 

The only other measures arc in the 
Bedford Catalogue. Smyth's results are : 

3S8"-S:4i''-o (1835-55). 



No. 539. 5* 2124. 



RA. 1 6'* 58™ 47» 
Decl. + 65° 23 



:i 



1879-304 
1879-326 



87*7 14-85 8*5. ..9*0 

88-2 15-03 — 



1 1 : 40 IL 

— n. 



I have measured this once before. 
The following are all the measures of this 
pair: 



1832-27 
1878*98 



88-9 
88-4 



// 



15*06 
14*97 






3 nights. 
3 



n 



No. 540. 60 Ileradis. WY. 133, 



. i6»» 59" 49") 
I. + 12** 54'| 



R.A. i6»» 59" 49« 
Decl. 



1879*345 310-5 52^84 50... 10*0 15:00 n. 
?tJ found, 307***o : 48'''97 (1783-2). 

No. 541. 71 Ophiuchi. (Smyth.) 

11. A. i7'> 3» 30' ] 
Decl. - 15'' 35' I 



> 879345 267-4 25624 
1879*414 267-5 256*86 



...io*8 15 : 40 II. 
...10*0 16:25 II. 



1879-38 267-5 256*55 ...IO-4 

No other measures but Smyth's. 
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No. 542. H. 589. 

R.A. I7»» 3"» 28'| 
Decl. - 24° 47') 



// 



1880*465 302*0 9*93 7*5. ..7*8 17 : 30 11. 

E. did not measure ; called the mag- 
nitudes 9 and II. In O. Arg. the prin- 
cipal star is 8m. Stone gives, 300**7 : 9"78 
(1880-46). 



No. 543. B.A.C. 5789. /8 125. 



. I7»» 4« 43-| 
. - 26° 53') 



RA. 17^ 4 
Dec! 



1880*468 
1880*559 



65*2 
71*4 



// 



1*76 



7-8...IO-8 
7*5...ii*o 



17: 10 V. 
17 : 10 III. 



1880*51 68*3 1-56 7-7... 10*9 

A fine and rather difficult pair in the 
vicinity of 36 OphiuchL A short distance 
north is a much harder pair, suspected 
with the 6-inch at the time of the dis- 
covery of y9 125. It will be found in the 
accompanying list of new pairs. The only 
other measures o{ /3 125 are by Stone, 
62***8 : i''72 (1877-4) 2n. 

No. 544. 36 Ophiuchi. (Smyth.) 

RA. 17*' 7« 59M 
Decl. - 26** 25') 



A and C. 



1879*345 305*^9 i98'o3 



...8-0 16 : 20 11. 



1879-345 
1879-575 
1880*520 



No. 545. j8 282. 

RA. I7»» 8» 29') 
Decl. - 14° 27' j 



'55-2 3*70 6*5,. .11-8 15:55 
154*3 400 6*5. ..120 17:25 

154*9 4-13- 5*5— "-o 16:30 



II, 

III. 

II. 



The principal star is strangely want- 
ing in many of the Star Catalogues. In 
Lamont's zones it is called fifth magnitude. 
At Cin the larger component was suspected 
to be a close double, but I have not been 
able to detect any peculiarity in its ap- 
pearance. 



1875-41 


154*1 


4-23 


De 


3 nights. 


1879*81 


154*8 


3*94 


/3 


3 V 


1881*42 


1517 


4*41 





4 »» 



No. 546. X 2146. 

RA. I7'» 10^ 27' ) 
Docl. + 54° 16' J 

1879*291 2252 2'*84 8*3...io*o 12:45 n. 
Apparently fixed. 

No. 547. B.A.C. 5839. ^8 126. 





RA. I7»» 12- 54- 
Decl. - 17^ 38' 


• 






AandR 




1879*507 

1879*581 


259*8 
262*9 


1*47 6* 5... 8*0 
i*oi 6*5. ..80 


16 : 05 m. 


1879-54 


261*3 


1*24 
AandO. 




1879*507 
1879*581 


i39*'-8 
139*6 


11*32 ...11*8 
11*71 ...ITS 


16 : 10 HL 



1879*54 139*7 "49 

The prior measures of the close pair 



are: 

i875'ii 261*3 
1877*40 2604 



174 
1*56 



De 
Cin 



5 nighU. 
3 » 



No. 548. :? 2155. 

RA. 17* 14» 37M 
DecL + 6o*» 50'J 

1879*291 113*5 9*67 6*0... 10*0 13:20 
Probably no change since Stbuve. 



IL 
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No. 549. Ophiuchi 221. 5* 2 1 73. 



RA. 17** 24" 14' 
Decl. - 0° 58 



••1 



1880*468 131*3 0-36 6*0,.. 6*0 17 : 30 V. 

One of the most interesting of the 
short period binaries. Some of the other 
late measures are : 



1876*52 


149*3 


u 

077 


1879*22 


137-0 


0-69 


1881*51 


114-9 


0-24 



HI 

Cin 



3 nights. 
16 

2 



9f 



99 



DuNis gives the following ephemeris, 
based upon a period of 45*43 years. 



1876*43 


147*4 


0*78 


1878-43 


142-1 


0-62 


1 88043 


1318 


0*40 


1882*43 


971 


0'20 


188443 


21*8 


0*25 


1 886*43 


353-1 


0*46 


1888*43 


344-8 


0-68 


1890-43 


340*4 


087 



No. 550. 5* 2174. 



R.A. 17^ 24« 58- 
Decl. + 32** 5 



n 



1880*395 331-4 5*36 9-8.. .98 14 : 50 II. 
Unchanged. 

No. 551. S 2191. 



RA 
Decl 



. i7»» 33« 24M 
I. - 4* 54') 



1879*414 2677 2^-63 7*o...7'5 
Belativelj fixed. 



17 : 00 II. 



No. 551a. Ophiuchi 255. ^8 631. 

R.A. 17* 33- 47M 
Decl. - 0° 35') 



1880*518 81*7 043 7*o...7*o 18 : 00 V. 
1880*540 249-8 0-42 7-0.. .7*2 17 : 00 V. 

From all the measures : 



1879*55 


yyo 


0- 


40 /3 




4 ni 


ght6. 




No. 


562. 


S 340. 








R.A. 17^ 


39- 53') 
86° 58; 










Decl. + 








1879*326 


233''*2 


31-64 


7-8...8-2 


II : 


30 


11. 


There appears to be some change in the 


angle: 














1847-46 


237°2 


3 


1*50 OS 


3ni 


Ighte. 


1867*19 


234*9 


3 


1*54 De 


) 


3 


» 


No. 


553. 


ft Hercults. 


A.C. 7 


( 




R.A. 17^ 


41- 47' ) 
27** 48'J 










Decl. + 












BandC. 








1879*373 


241**9 


0-89 


10*0... 10-3 


17: 


25 


ra. 


1879*378 


241*1 


0*96 


— 


16: 


40 


III. 


1879*458 


242*6 


0-88 


— 


17! 


•50 


in. 


1879*460 


241-8 


0-96 


— 


18: 


15 


ra. 


1879*575 


245*9 


079 


— 


18: 


20 


IV. 


1880*392 


244*7 


0*82 




15! 


:30 


in. 


1880*395 


245-1 


ro4 


— 


15: 


:oo 


IL 


1880*455 


244-4 


1*10 




15: 


40 


ra. 


1880*460 


246-4 


0-82 


— 


16: 


50 


V. 


1880*473 


246-8 


1*04 




15 J 


15 


TIT. 


1880*551 


247*4 


0*92 


— 


18: 


15 


iU. 


1880*589 


246-5 


0*99 


— 


16: 


35 


V, 



The mean results of all my measures 
of this interesting pair are as follows : — 



1878*48 


234*9 


N 
1-05 


6 nights. 


1879*45 


242-7 


0*90 


5 f, 


1880-47 


245*9 


0*96 


7 „ 


1881*41 


252*1 


0-92 


5 tj 



No. 554. S 2225, 



R.A. I7*» 42" 26« 
Decl. + 52° o 



:) 
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i879*3oi 3137 90s 9-0...9-I 13 : 15 [IL 
1879*490 313*3 9*o6 9'0...9-2 15 : 40 M. 

There would seem to be some change 
in the angle : 



1830-25 


319-4 


II 

907 


s 


4 nights. 


1879*40 


313-5 


9-06 


^ 


2 n 



No. 555. go fferculis. j8 130. 



R.A. 17** 49" 22 
DecL + 40° 3 



:( 



1879-471 ii8-6 176 ... 14:10 n. 

This measure was made when there 
was still enough daylight to see the wires, 
but the air was very unsteady. This pair 
was subsequently measured^ at Madison, 
as below. The following are all the other 
measures : 



//. 



1875*52 123-0 1-82 De 6 nights 5*8.. .9-1 
1881*46 122*2 1-90 /3 4 „ 6-0.. .9-7 



No. 556. S 2247. 

R.A. 17" 52" 56M 

Decl. + 29** 29') 

1879*315 189*9 "''42 8*o...9*5 

1880*395 190*2 1 1 -60 8-8... 9* I 



— n. 

15:20 II. 



1879*85 190-0 11*51 8-4.. .8-8 
No sensible change. 



No. 557. Bird. 

RA. 17'' 52'» 55M 
Decl. + 67'' rj 

A and B. 

1879-291 329*-6 2301 8*4.. .8*5 13 : 45 

BandO. 



1879*291 333-0 10-15 ...iro 13:50 



A andC. 

1879*291 147-2 ii''87 — 



13 : 55 n. 



Noted in Abgelakdeb, * Duplex, Class 
ni./ but the minute star between was 
detected by the late Mr. F. Bibd. There 
are no other measures. 



No- 558. yDraconis. ^8 633. 



. 17** 53" 49') 
I. + 51° 30') 



R.A. i7»» 53" 49' 
Decl. 



A and B. 



1879*274 151*8 20-90 
1880*320 151*5 20*99 



...13*0 — 
...13*5 15:10 



II. 
II. 



^ II. 



AandE. 

1879*274 ii6*3 12477 ...IO-8 

The distant star was observed by 
Smtth. There are several stars nearer, 
two of which, C and D, will be found in 
my first series of measures. The nearest 
companion is very minute. I know of no 
measures except my own, the mean of 
which is : 



1879-09 



I5r9 



// 



20*91 



/9 4 nights. 



No. 559. B.A.C. 6088. P 283. 

R.A. 17'* 54« 38M 
Decl. - 22° 47') 



1879*573 239*5 7*68 6*5... 12*5 18:20 II. 

From the mean of the measures of this 
unequal pair we have : 

1878-86 239°3 8*05 /3 3 night}. 



II. 



No. 560. T Ophiuchi S 2262. 

R.A. 17" 56" 33*1 
DecL - 8° II') 
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covery. Flammabion has pointed out that 
the change in the position of the com- 
panion very nearly corresponds to the 
proper motion of the large star. On the 
whole it seems at least prohable that it 
will prove to be a physical pair; but a 
few years' observations will determine this 
beyond question. The following are all 
the measures that have been made : 







A and B. 






1879*345 


247-1 


1-50 — 


16: 50 


IL 


1879-367 


2487 


1*77 60... 6-8 


16: so 


m. 


1879-35 


247-9 


1*63 
A and C. 






1879-345 



1270 


100*07 — 


16: 40 


III. 


1879-367 


126-8 


100-53 ...9-5 


16:45 


IT. 


1879-35 


126*9 


100*30 







The only prior measures of the distant 
star are by Smyth. 



No. 561. fi 418. 



R.A. i8'» I™ 28- 
Decl. + 64° 26 



:| 



// 



1879-291 '47*9 14-33 8-2..,i2-o 1.4:10 II. 
No other measures. 



No. 562. 72 Ophiuchi. O S 342. 

R.A. i8*» I™ 42M 
DecL + 9* 33') 

1880-592 Certainly single ; first-class night. Y. 

I have carefully examined this star 
many times, and never at any time sus- 
pected the existence of any near com- 
panion, or any elongation in the bright 
star. 

No. 563. 99 Hercvlis. A.C. 15. 



R.A. i8»» 2» 28' 
Decl. + 30** 33 



:i 



1879*468 
1880*455 
1880*613 



// 



26*5 1*13 6*o...i2-o 
30-1 0*70 6*o...io*5 
33-1 0*90 6-o...ii*o 



— IV. 
15 : 10 IV. 
18:00 IV. 



This pair is now extremely difficult to 
measure. Until recently it has been en- 
tirely neglected since shortly after its dis- 



1859-63 347-1 1-71 Da 2 nights. 

1878-46 24-4 o*99 /3 3 

i88o-i8 29-9 0*91 /sJ 3 

1 881 '43 294 051 ^ I night. Excessively dif. 



»» 



>♦ 



No. 564. ft Sagittarii. H. 2289. 



R.A. i8'> 6- 35M 
Decl. - 21^ s'j 

A and B. 

1879-367 257-7 16*66 ...ii-o 

A and I). 

1879-367 312^ 48"32 ... 9*5 

A and E. 



17 :oo IL 



17:05 IT. 



1879-367 1 1 5*^4 50*^3 



9-5 17 : 10 II. 



No. 565. j8 131. 

R.A. 1 8'* 6™ 42' ^ 
Decl. - 15° 38') 



A and B. 



1880*529 
1880*540 



- o 

280-0 

279-4 



// 



2-45 — 17 : 40 

2*71 8*o... 9*5 17: 30 



n. 

IL 



A and C. 



1880*529 
1880*540 



278-3 
279-1 



7-23 
7-03 



...12*0 17:45 

...11*2 17:35 



n. 
n. 



i88o*53 278-7 7-13 ...11*6 

The close pair was found with the 
6-inch, but the faint companion was not 
detected until the observations given 
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above. The following are all the mea- 
sures of AB : 



1875-01 
1877-40 
1880-53 
1880-58 



278-5 
277-8 

279-7 
279-6 



// 



2-71 
2 -60 
2-58 
271 



De 
Cin 

Cin 



4 nights. 

1 night. 

2 nights. 
I night. 



No. 566. ^ 2295. (8*4 and iO'6.) 

RA. i8»» 8™ 4'\ 
Decl. + 31° 33') 

1880-395 172^2 10-71 8-3... 10-5 15:35 II. 
1880-403 170-7 10-70 8-5... 10-7 15 : 30 II. 

There would seem to be no doubt of 
change in distance. The following, with 
the exception of an observation by Ma., 
are all the measures : 



i83r4i 


173-9 


11-60 


2 


3 nights. 


1879*31 


173*1 


10-22 


Cin 


I night. 


1880-40 


171*4 


10-70 


^ 


2 nights. 



No. 567. \^ V. 93. (77 and 7-9.) 





R.A. 18" 
Decl. + 


8" 24' + ' 
28° 14' i 


• 




1880-395 

1880-403 
1880-406 


136-2 54-80 
136-4 54-76 
136-7 5509 


7*6... 8-0 
7-8.. .7-8 


15:50 
15 : 00 
15:25 


II. 

II. 

III. 



Apparently not a very interesting ob- 
ject, but as it has received no attention 
for nearly a century, it seemed worth re- 
observing. The following are all the 
measures : 



1783-65 
1880-40 



1357 
136-4 



4777 
54-88 



13 



I night. 
3 nights. 



No. 568. H. 2827. 

R.A. i8*» 9" 59* ) 
Decl. - 19° 55'/ 



1879-367 252-0 2009 IO-O...IO-0 17:30 II. 
1880-602 252-5 19-69 IO-O...IO-0 18:15 II. 

A small and wide pair in a faint nebula. 
H. found the angle 254°*8, the estimated 
distance being 1 5". The following are all 
the measures : 



1879-46 
1880-58 



253-0 
251-5 



19*82 

20* 1 6 



/3 
Cin 



3 nights. 
I night. 



No. 569. )S 285. 

II.A. 1 8'* 9" 26") 
Decl. - 25^ 3O' 

A and B. 

1880-468 3157 175 8-8... 97 18:20 IIL 

C and D. 

1880-468 207 i-'65 9-5.., 10-5 18:25 III. 

A and C. 

1880-468 i4ro 59-66 — 18 : 30 III. 

A and C are O. Arg. 17953 and 17954 
respectively. The angle of AB was mea- 
sured in 18747, and found to be 3I7**'2. 
The only other measure is. Cm 3i6**'4 \ 
i''-34 (1877-60). 



No. 570. P 246. 

R.A. iS** 10" 33") 
Decl. - 19'' 43')" 

1880-468 I02NJ o''49 7-8. .7-8 18:45 ^' 

A very difficult pair. The other com- 
plete measures are : 



1875-53 


1087 


II 

042 


De 5 nights. 


1881-59 


iio-o 


0-47 


/3 3 „ 

QQ 
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i879'29i 



No. 571. 

R.A. i8»» 12™ 35M 
Decl. + 56° 33' J 

A and B. 

2397 48-10 7-0... 
B and C. 



14 : 30 11. 



// 



1879*291 4'o 528 ii'o...ii'5 14:25 IL 

Star with distant double companion; 
not in any double-star catalogue. 



No. 572. (Smyth.) 

R.A. i8»* 12" 54') 
Decl. - 17° ii'l 

1879-367 1317 2474 87...IO-8 17:45 II. 
1879*433 134*4 24*89 9o...iro 17:50 IL 

1879*40 133*0 24-81 8*8... 10*9 

One of the double stars of the Bedford 
Catalogue. Smyth gives, 322**'0 : 35"'0 
(1835-6). 



No. 573. 77 Serpentis. S 8 App. II. 



R.A. i8»' I5« 6M 



Decl. - 

1879*367 67^3 i43'S^ 
1879*373 67*4 143*76 



56' f 

...9*5 18 : 00 IL 
•••9*5 17 • 00 !!• 



The change is due to the proper motion 
of the larger star, which is o''*88 annually 
in the direction of about 318°. 



// 



1836*46 


77-2 


112-70 


2 


3 "igl 


1 866*49 


69*7 


13406 


De 


4 » 


1879-37 


67*3 


143*66 


/3 


2 „ 



No. 574. llcrcidis 443. ^ 640. 

R.A. i8»' i6» y\ 
Decl. + 27° 28' J 



1879-373 343*0 2*32 7*5...i2*5 17:55 III- 

The two measures I have made of this 
star give, 346**-2 : 2'''37 (i 878-91). 



No. 574a. P 641. (7'i and q'O.) 

6« 43*) 
1° 27'J 



R.A. i8»» i6« 43* 
Decl. + 21 



1880*518 350*2 0-99 6*8.. .9*0 18 : 20 V, 

1880*526 352*4 1*12 7*0.. .8*5 17 : 50 rV. 

1880*540 349*2 1 06 7*o...9*3 17 : 45 rV. 

1880*553 347*0 0*82 7*0.. .9*3 17 : 35 IV, 

The mean result of these and one prior 
measure is : 



i88o*i2 



349*2 



1*00 



/3 



5 nights. 



No. 575. ^ Draconis. OS 353. 





R.A. 1 8*' 22"» 3o« 
Decl. + 71° ^6; 












1879*473 


II 
57*3 0*60 — 


15 :oo 


IV. 


1880*627 


57*3 0*38 5*0.. .7*0 


21 : 15 


V. 


1 88068 1 


52*6 0*42 — 


19 ' 30 


HL 



There is very little change in this close 
and difficult pair since the first measures 
were made. 



// 



1856-13 


63*6 


0*56 


02 


6 nights. 


1867*70 


62*9 


0*50 


De 


5 i» 


1878*59 


52*2 


0*39 


HI 


8 „ 


1880*26 


55*7 


0*47 


P 


3 » 


1881*55 


587 


0*43 


» 


6 „ 



No. 576. 05351. 



R.A. 1 8** 22"» ii« 
Decl. + 48*^ 42 



: 



1879*471 200 0-47 7*o...7*3 15:00 V. 

The relative motion, if any, seems very 
slow: 
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1846*00 
1867-69 
1878-94 





25-0 


049 


02 


3 nights 


30-6 


obi. 


I)e 


S ,f 


24-9 


0-55 


iS 


2 „ 



No. 576a. P 134=0^ 543- 



R.A. i8*» 22™ o' 
Decl. + 46'' 49 



:} 



1879-471 136-1 0-95 80...IOO 14:50 III. 

De. gives, I34°'0 : i^'-o/ (1875-00) 3 n. 

No. 577. 5 2322. 

R.A. i8»» 24™ 8*) 
DecL + f 59' J* 

1879*499 168-7 20-15 7*o...ii-o 



18 i 35 II. 



Very little change. 



No. 578. (Smyth.) 

RA. 1 8'* 24™ 49-) 
Decl. - 19° 9') 

Smyth gives for a pair in the cluster 
M 25, I49**-S : 27''*o (1836-60). I found 
no stars answering that description in 
this cluster. The star which agrees 
most nearly in place and magnitude 
is L 34207. This star has a distant 
companion, 2S2''*4 : 66''-6o : 8*o,..9*3 
(1879*345). In the field ap is a pair of 
9 m. stars, 175° : io''±. In the field np 
are several 9-10 m. stars about equal dis- 
tances from each other. Two of them 
were measured, 301*^*3 : 3o"-90 : 9*0. ..9-3 

(1879-345). 
No. 5 79. X Draconis. ( Smyth. ) 

R.A. i8*» 23" 12M 
Ded, ■•• 72"* 41') 



1879-301 26-1 144-22 — 12 : 05 II. 

1879359 269 145-00 — 13 : 35 II. 

1879*33 265 144-61 

The only earlier observations are in 

the ' Cycle.' There is a faint star near 
B, 315^:8". 



No. 580. P 420. 

RA. i8'» 25"' 53*) 
DecL + 3f 5'f 

A and B. 



1880-416 277-1 1-67 8-5... 9*5 15 : 30 
1880-473 '77'^ 1*62 8-5. ..no 15:40 

A and C. 
1880-416 198-1 21-58 ...ii-o 15:35 

The only measures of AB are : 



II. 
II. 



II. 



// 



1877-13 


277-0 


'•45 


De 


4 nights. 


1 88044 


277-4 


1-64 


^ 


2 » 



No. 581. X 2335. 

R.A. iS** 26™ 27») 
Decl. + 34° ii'j 

A and B. 
1880-416 321-7 1171 8-5... 10-5 15:15 II. 

A and 0. 
1880-416 151-3 23-'67 ... 9-5 

Probably unchanged. 

No. 582. X 2340. 



i; : 20 II. 



. iS** 28'° 300 
I. + 31' 30') 



R.A. iS** 28'° 30. 
Decl. 



1880-406 103-3 2276 — 15:45 in. 

Very little change in the angle, but the 
distance is increasing : 2 2i''*S i (1830*43) ; 
De. 22"*32 (1864-50); Cin22"70 (1879-31). 
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No. 583. X 2341. 

11. A. 18'' 29" 21'] 
Decl. + 11° 2i'| 

1880-578 265'! 15-38 87.. .9-3 

Relatively fixed. 



18 : 15 11. 



No. 584. H. 864.. 



R.A. i8»» 30™ 34« 
Decl. + 4° 52') 



i88o-6io 3210 17-65 7-0.. .11-5 18:25 II. 

H. has no measure. The only measure 
prior to the one above is, Cin 32 1**-3 : 16" '42 
(1879-39) I n. 

No. 585. Scutum Sob. 45. i8 135. 



R.A. iS** 31" 16' 
Decl. - 14° 6 



••1 



1879-589 183-9 1-45 7-O...I2-0 — 

This measure was made with the 
inferior micrometer belonging to the 
6-iQch, and is therefore probably incorrect 
in distance. 



1875-08 



1840 



2-45 



Do 4 nights. 



No. 586. O r 360. 

11. A. i8*» 32" 44' 



Decl. + 4^ 



44' ) 

45'i 



1880551 289-3 1-23 6-8... 10-5 18:30 III. 

There does not appear to be any 
sensible change. 



1849*67 292-6 
1867-16 291-3 



II 
rii 

1-40 



2 3 nights. 
De 4 



n 



No. 587. y IV. 59. 

11. A. iS** 32*" 45* ] 
Decl. + 38^ 38' J 



1880-416 3035 29-92 8-2. ..9-5 14:30 !!• 
1880-430 303-7 29-67 8-0... 90 15 : 30 II. 

A wide pair (=22354 re;.) near Vega. 
The only measures are nearly one hundred 
years apart, and show some variation in 
distance : 



1783-81 
1880-42 



303-9 
303-6 



II 

22*33 

29'8o 







1 night. 

2 nights. 



No. 588. 52357. 

R.A. 1 8*' 32™ 6M 
Decl. + 6f 37' I 



1879-351 269-5 4*59 8-5. ..8-7 13:30 II. 
Unchanged. 

No. 589. a Lyroi. S 9 App. II. 

RA. iS** 32" 52«) 
Decl. + 38° 40' J 

1879-471 i55°5 48'-6i — —11. 

Measured with daylight suflScient to 
see the wires. 

No. 590. Scutum Sob. 46. S 2350 r^\ 



. i8»» 33" 30M 
I. - f 54') 



II.A. i8»» 33" 30" 
Decl. 



// 



i879'345 172 23-43 6-5...I2-0 — II 
J880-703 16-5 23-IO 6-5. ..iro 18:45 n. 

The only measures of this pair are : 

1848-64 194-8 24-54 Mitchel I night. 
188002 16-8 23-27 p 2 nights. 



No. 591. 2 Aquilce. tf V. 36. 



R.A, i8*» 35"» 42 
Decl. - 9** ID' 



;i 



1879*345 130*1 52*26 5*5.. .ICO z8 : 15 n. 
1879*367 130*4 53*53 s*5..«iov 18:35 IL 
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Excluding the measures of Smtth, the 
following are all the observations r 



1781-57 





42-73 


w 


I night. 


1879-35 


130*2 


52-39 


» 


2 nights. 


1879-38 


1300 


53-26 


Cin 


I night. 



No. 592. X 2367. 



.. iS** 36" 39*1 
I. + 30° II' j 



R.A. i8»» 36°* 39* 
Decl. 



1880-395 
1880-403 



AB and C. 

193*3 M*'i8 70.. .8*3 
193-1 14-07 7-0... 8-3 



16 : 05 II. 
15:15 n. 



1880-40 193-2 1 4* 1 2 70... 8-3 

There is no change in the distant star. 
The seeing was too poor to measure the 
close pair. 



No. 593. X 2378. 

RA. 18" 39" 5M 
Decl. + 35^ 26' J 

1880-403 1907 io'-98 8-3.. .8-8 14 : 35 II. 

No change since Steuvb. 

No. 594. 5 2375. 



R.A. i8»» 39'" 34' 
Decl. + 5' 



34'] 
22'J 



1879-589 113-3 175 



Measured with the small micrometer 
mentioned in No. 595, and distance pro- 
bably incorrect. 

No. 595. O 5 (App.) 172. 

11. A. i8»" 40» 8M 
Decl. + ZZ"" 52'J 

1880-406 6-3 6529 78.. .8-2 16:00 II. 



The only other measures of the pair are : 



1874-60 



6-1 



65*39 



De 2 nights. 



No. 596. 5 Aquilce. S 2379. 



RA. iS** 4<y» 17' 
Decl. - i^ 5' 

A and B. 



} 



1879*345 
1880-703 



// 



121*4 13-08 6-o..7*5 
121-2 13-01 5'6..7-5 



17: 50 
19 : 00 



II. 
II. 



1880-02 121-3 



13-05 5*8.. 7*5 
A and C. 



1879*345 
1880-703 



145-2 
145*7 



H 
27-25 

27-82 



...i;-5 17:55 
...iro 19:05 



IL 
II. 



1880-02 145-5 2753 



1 1*2 



No. 597. no Herculis. 



R.A. 18** 4o« 30' 
Decl. + 20° 26 

A and B. 



:i 



1879-296 95-5 4470 — 14:45 n. 

A and 0. (H. 2839.) 

1879-296 92^3 6ri6 — 14 : 35 !!• 

1879-573 91-8 61-07 ...iro 19:15 II. 

The faint star B, between the principal 
star and H.'s companion, has not been 
seen before. Rejecting Smyth's observa- 
tions, the only measures of the old com- 
panion are : 



1879*34 
1879-43 



91-5 61-07 
92-0 61 -16 



Cin 



2 night£>. 
2 „ 



No. 598. y VI. 50. 

R.A. 18" 43'» 15'| 
Decl. - 6' 3') 



A and B. 



1879-367 35^*8 2253 



...13-0 18:05 II. 
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A and C. 



1879-345 
1879-367 



170-4 



114*11 



6-7... 80 



170-6 113-86 — 



18 : 30 U. 
18 : 10 II. 



i879'35 170-5 113*98 

The faint star B was first noted with 
the 6-inch. There are no other measures 
of the Heeschel star except Smyth's. 

^o. 599. V Lyrce. ¥ V. 40. 



R.A. i8»» 45*" i8« 
Decl. + 32° 40 

A and B. 



-] 



1879-296 
1879-359 



o 

70-2 

70-8 



3646 

36-01 



...11-5 
...11*5 



1 5 : 40 II. 
15 : 10 n. 



1879*33 


70-5 


3624 ...II'S 
A and 0. 






1879-296 



122*1 


58'(65 ...10-5 


15:35 


II. 


1879-359 


122-4 


58-51 ...10-5 


15: 15 


II. 


1879-33 


122*2 


58*58 ...io'5 
C and D. 






1879296 



212*9 


18-23 ...ir5 


15:45 


11. 


1879-359 


212-3 


17-52 ...I2-0 


15 : 20 


11. 



1879-33 212*6 17-87 ...II-7 

The only earlier measures, except 
Smyth's, are of AC by South, i 24**-o : 59"-84 
(1825-61). 

No. 600. ^Lyrw. 



R.A. i8»' 45 
Decl. + 33" 13 



.0 



39') 
13'J 



A and D. 



1879-296 317*7 66*02 
1879-359 3^71 66*49 



•9-3 
,.9*0 



15 : 10 n. 
14 : 50 11. 



1879-33 3^7'7 



6625 ...9*2 
A and E. 



1879*296 
1879-359 



o 

19*1 

18-6 



85-95 

85-61 



.90 15:00 II. 

.9-0 14 : 45 11. 



1879-33 i8-8 85-78 



There are no other measures of these 
stars except such as are found in the 
Bedford Catalogue. 

No. 601. 

R.A. i8»* 45™ 52»[ 
Decl. + 10° 10' j 

1879-433 24-3 22*08 8-5. ..8*7 18 : 10 II. 
1879*545 24*6 22-OI — 18 : 45 II. 

1879*49 24-5 22*05 

This star is given in H.'s measures 
with the small refractor, but with an error 
of about S"* E.A. H, 22*''5 : 24'''20 
(1828-6). 

No. 602. H. 870. 

R.A. 18"^ 45™ 54- ) 
Decl. + 10° 12') 

1879-433 2i8°8 11*31 9*5...io*8 18:05 II. 
1879*545 218*6 11*23 — 18:35 II- 

1879*49 218-7 11*27 

Early observations are found in the Bed- 
ford Catalogue, 2 20°'0 : &''S (i833'57), but 
the place of the star at least is erroneous. 
In his observations of No. 61 1, H. refers to 
this pair and gives 2i5**'0 : 8''*42 (i 828*6) . 
If the distance is correct, there has been 
considerable change. The appearance of 
the pair would not lead one to expect 
motion. Cin 2i8°7 • 1 1"*35 (1879*54) 2 n. 



.9-0 



No. 603. P 137. 

R.A. i8'» 49™ 48') 
Decl. + yj"^ 14') 



A and B. 



1880-416 128-8 
1880-473 126*9 



// 



i-io 8-3...8-5 



— II. 
16 : 30 IIL 
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A and C. 
1880-473 142*0 17-92 ...11*5 16:35 ^11- 

No other measures of the faint com- 
panion. Of AB we have : 



1875-58 
1875-68 



123*8 
123*9 



// 



1*15 
1*15 



l)e 
Shp 



4 nights. 
4 



w 



No. 604. X 2414. 





R.A. i8»' 


50™ 6' 










Decl. - 


0^ 58' 








1880*526 


277-3 17-03 


8*0... 10*5 


18: 50 


II 


1880-534 


277-7 1730 
2775 17*16 


8*5... i< 
8*2... I 


o*5_ 




II 


1880-53 


0*5 






Unchanged. 











No. 605. Zyrcp 91. OX 525. 

R.A. 18" 5o« 28' I 
Decl. + 33° 49' J 

A and B. 

1880*589 126*9 1-^4 7-0... 10*8 17:00 III. 

A and C. (Sh. 282.) 

1880*406 350*5 45*21 — 16:15 II. 

1880*589 350*7 45*42 ...8*5 17 : 05 III. 

i88o*49 350*6 45*31 

No change in the distant star, and very 
little, if any, in the close companion. 



1849*70 


128*0 


1-55 


OS 


7 nigLt8, 


1869*77 


132-8 


1*36 


De 


2 „ 



No. 6o5. X 2421. 





RA. i8»« 


51" 37'1 








Decl. + 


33° 38' J 






1880*406 


6^*4 2272 


— 


16 ; 25 


II. 


1880*416 


648 22* 16 


85. ..9*0 


14: so 


11. 


1880-430 


64*7 22*19 


8*5...9*2 


15 140 


II. 


1880*589 


65*8 22*32 


8-2. ..8*7 


17: 15 


III. 



A steady increase in the distance, with 
some change in the angle, probably due to 
proper motion. The following are all the 
measures : 

1829*25 68°8 2 1 -'15 2 

1864*92 66*3 21*99 De 

1880*46 65*4 22*46 /3 



2 nights. 
4 » 



:\ 



No. 607. OX 365. 

RA. 18" 52" 20' 
Decl. + 44° 4' 

A and B. 
1880*592. Large star single. First-class conditions. V. 

On many occasions I have been unable 
to detect any elongation. It is probably a 
short-period binary, but there are no mesr- 
sures of it in the last twenty-five years. 

No. 608. B.A.C. 6480. ^ 648. 

RA. i8»» 52" 30*1 
Decl. + 32*» 45' j 

1879*468 798-3 o*66 6*5... 90 16 : 40 IV. 

A difficult pair near 7 Lyrce. Heib 
gives it 6 m. The mean of my three mea- 
sures, the angles of which are not verj' 
accordant, is, 307**-8 : o''*62 (1878-80) 3 n. 

No. 609. y Lynv. (Smyth.) 

RA. 18^ 54" 27' 
Decl. + 32** 31' 

1879*296 209 119-44 ...10*5 I5:[j20 II. 

A distant star of Smyth's Cycle. Tliere 
are several stars, besides the OS com- 
panion, nearer than this. 

No. 610. iSagittarii. (Winlock.) 

RA. iS** 55" o'l 
Decl. - 30° 3'/ 
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1880*613 617 054 3*5. ..40 18 : 35 V. 
1880-625 626 056 — 17 : 20 V. 

A very diflBcult pair in tliis latitude, 
and probably in rapid motion. The follow- 
ing are all the measures : 



1867-8 

1878-70 

1879-71 

188062 

i88r6i 



26o°8 
842 
54-8 
62-1 
36-1 



048 
0-42 

o*3± 
055 

0-31 



Ne I night. 

/3 I „ 

iS I „ with 6-inch. 

/3 2 nights. 

/3 2 



V 



No. 611. X 2436. 



R.A. i8*» 56™ 24" 
Decl. + 8° 35' 



// 



n. 
n. 



1880-578 310*2 33-19 80.. .8*6 18:50 
1880-581 310*2 3282 8*o...8*5 19 : 00 

1880-58 310*2 3300 80.. .8*5 
Distance diminishing. 



JSTo. 612. 2" 2434. (8-3, 8*9, and 9*9.) 

R.A. i8»» 56" 34* I 
Decl. - 0° ^3'J . 

B and 0. 



1880*468 649 r6o 9*0... 9*8 
1880*602 64*5 1*34 9*o...io*5 
1880*689 65*2 1*44 8-7... 9*5 



19 : 40 III. 
18 : 45 III. 
19 : 00 IT. 



1880*59 64*9 



1880*602 
1880*689 



I3r9 
131*8 



1-46 

A and B. 

23''58 ...8*3 
24-10 ...8*3 



18 : 50 
19:05 



in. 

II. 



1880*64 131*8 2384 



No. 613. 16 Lyra\ H. 1362. 

R.A. i8»» 58'" 3*) 
Decl. + 46° 46') 

1879*315 275*9 42'3o 6*0.. .11*5 16:10 II. 
1879*351 2766 41-56 60.. .11-5 15:00 II. 

1879-33 276-3 41-93 60,. 11*5 

The only prior measures are by Smyth, 



No. 614. ^ Aqiiila^. fi 287. 





R.A. i8»» 


59™ 


54' 1 








Decl. + 


13^ 


4i'J 


1 




1879*430 


59*3 4*48 






18: 25 


III. 


1879*573 


61 '5 4*68 






19: 30 


U. 


1879*575 


60*4 4*84 




...13' 


19 : 25 


II. 


1880*551 


59*1 4*94 




— 


18:45 


11. 



The following are the principal mea- 
sures of this fine pair : 



1878-54 
1879-08 

1879*53 



59*6 
61 -o 
60-1 



4-92 

5*55 
4*74 



HI 



3 nights. 

4 
4 



|y 



» 



A distant 10 m. star, measured by 
Smyth, was also observed : 76°'9 : 1 56"*6s 
(1879-342) I n. 

No. 615. X 2446. 



R.A. i8»" 59™ 56' 
Decl. + 6° 22', 



1880*586 153*1 9*78 6*5. ..8*0 17 : 00 II. 
Unsteady, Probably unchanged. 

No. 616. De. 19. 

R.A. i9»» 5™ 52* I 
Decl. + 55** 8' J 

A and B. 
1879-471 26^1 o*57 8*3. ..9-0 15:25 V. 



1879-471 



AB and C. (2 2479.) 
33^4 670 ...9-5 15:30 V. 



The close pair was discovered by De, in 
1863, and is undoubtedly in slow retro- 
grade motion, as Db. found the angle 40°'8 
{1863-87), and 36«-8 (1870-83). The angle 
of the 2 companion seems slowly decreas- 
ing also. 
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No. 617, ^^ V. 42. 

R.A. I9*» 9"» 24') 
DecL + 38** sc/j 

1879-315 57*3 39^59 8-0...8-3 15:30 Im- 
probably fixed. The following are all 
the other measures : 



17^2*46 


, 

637 


1823-46 


577 


1879-52 


56-4 



3813 


W 


I night. 


4039 


Sh 


2 nights. 


3976 


Cin 


4 u 



Ko. 618. iSiY. 77. 



R.A. 19*' ii"» 10' ) 

Decl. - 19*' 5') 

1879-367 159^3 39-54 7-3-. 90 

1879-463 158-6 40-20 8-0...10-0 



18 : 40 II. 
18 : 40 IL 



1879-41 159-0 3987 7-6... 9-5 

The only measure besides Smyth's is, 
Ig. i68°7 : 36''-05 (1783-62) i n. 



No. 619. Cygni 9. 2" 2496. 



RA. I9*» 12" 10" I 
Decl. + 49° 52') 



M 



1879-493 79-2 2-31 6-7... 10*0^ 15:40 HI- 

Ma. is the only prior observer of this 
pair since 2. Probably unchanged. 



No. 620. 2 Vulpeculce. fi 248. 

RA. 19^ 12"» 39* I 
Decl. + 22° 49') 

'879-430 127-8 1-89 6-0...9-5 18 : 45 III. 



The only other measures are : 



1875-62 



125-0 



ti 
183 



De 



4 nights. 



No. 621. 23 AquUce. S 2492. 

RA. 19*' I2"» 26M 
Decl. + o*' 52'i 

1880-689 11% 3-33 6-0...8-5P 18:40 II. 

Unchanged. 

No. 622. 8 Draconis. 

RA. I9»» i2"» 3o»i 
DecL -I- 67® 27') 

A and B. 

1879-351 354-3 90-35 ...120 14:00 II. 

A and C. (Sxtth.) 



1879-351 27-8 15545 ...lO'S 13:55 II. 
i879'3S9 ^7'7 15474 «».io'8 12:55 H. 
1879-35 27-8 155-10 

B has not been observed before, and C 
only by Smyth. 

No. 623. 53131. 

RA. 19^ i6" 29»| 
I>ecl- + 38'' 57' J 

1879-315 305''-4 9-57 8-8...9-5 15 : 45 II. 

Fixed. 

No. 624. 8 AquilcB. (Sbiyth.) 

RA. 19^ I9» 46- 



Decl. + 2* 



1879342 
1879367 



271-7 
272-0 



10171 
100*96 



46') 
52') 

...IfO 

...10-5 



— U. 
18 : 50 II. 



1879-35 271-8 101-34 ...10-7 



No. 625. X 2530. 

RA. 19* 23- 9») 
DecL + 20° 5'J 



II 



1880*473 1564 5-50 9'o...9-5 17 : 25 
Fixed. 

R R 



U. 



«^ 
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No. 626. De. 21. 



RA. I9»» 25' 
DecL 



1880*602 



19" 25" I' I 

- 2« 22' 1 

AandK 

71-0 viy 7'6...9-o 
A and C. (2 2535.) 

O M 

1880*602 297*9 26*69 — 9*0 19 : 50 

The close star was discovered by De. 
in 1865. So far there is no evidence of 
change. De. fonnd, /o^^'O : i""22 (186576). 
Later measures of the S star make the 
distance less : 



19 : 45 III. 



III. 



I83IS4 


2977 


2778 


2 


2 nigfata. 


1865*64 


298*1 


a6*3i 


De 


3 n 


I879S4 


29Sx> 


2670 


CSn 


7 n 



Xo. 627. fi 438. 

RJL 19* 27" 3*) 
DecL + 36'27'J 

AandR 

1879*468 4cr9 4^37 8*5...i3t> 17:35 HI. 

CandD. 
1879-46S 51V 5^3 87.. .87 17 : 40 III. 

AandC. 
1879-468 2477 4^82 — 17:45 III. 

The three bright stars make 2 2538. 
There is a minute star between A and C, 
238^-5 : 2 1 "-09 (1878-47) I n. 

Xo. 628. fi 652. 



n 



RA. I9»» 27" i6« 
DecL + 28' 

A and B. 

1879-458 328^4 3^89 ...13-0 

A and C, (2 2539.) 



— IL 



1879*458 3*8 5-46 — — 

1879468 3*9 555 8o...9*o 17:00 



The four measures I have made of the 
old star give 3''-8 : 5''*6o (187873), from 
which it would appear there has been 
no change since the measures of S. 
The previous measure of the new com- 
panion differs in distance from the last 
observation, the two giving 328®*6:4"*33 

(1878-97). 

No. 629. O J 374 rej. 

R.A. I9»» 27" si'l 
I>ecl. + 49** 57' J 

1879*493 297*7 i8*'39 7-5...io*8 15230 n. 

Without change. 

No. 630. fi 144. 



"9^ 33" 3*) 
+ 30^ 5') 



R.A. I9»» 33- 3« 
DecL 



1880-430 352*1 6*24 8*7. ..8-8 16 : 50 II. 

The onlj other measures are : 
1875*37 171*0 6*34 De 4mghta 8*9...8*9 



No. 631. S 2557. 

R.A. 19* 34» 49*^ 
Ded. + 29* 28' j 

AandK 

1880-430 104**1 11*13 8*3...lo-o 17:25 11. 

A and C. ($ 54.) 

1880-430 30i-**5 2i-'i2 ...io'5 17:30 II. 

The £Ednt star is not in S. Mj two 
measures give, 302*"5 : 2i"-03 (i^79'45). 
The following are substantially all the 
measures of AB : 





1 831 78 


1047 


it 
11*42 


2 


31 


ligh 


n. 


18677 1 


1045 


11-14 


De 


2 


»> 


TIT. 


1879*45 


103*6 


10*94 


» 


2 


>» 
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1878430 



No. 632. fi 145, 

R.A. I9»» 36™ 3i«| 
Peel. + 30"* 26') 

AB and C. 

32'6 8-51 7*5... 13*0 17:10 
AB and D. 

o 



II. 



1878*430 157*3 2667 ...io'8 17:15 II- 

The foregoing are all the measures 
of the two faint companions. Of AB we 
have: 



II. 



1875-13 268-2 087 De 4 nights 6-8.. .9-5 



No. 633. A.G.C. 10. 



B.A. 19* 39" IS* 
Decl. + 10'' 29 

AandK 



•■1 



1879-575 149*5 0-32 80...80 
1880-468 1507 0-30 80.. .8-0 
1880-627 142-7 0-26 — 



20 : 05 V. 
19 : 25 V. 
18:15 V. 



This is the principal star of !S 2 5 70, close 
pair, discovered by Alvan G. CiiASK in 1875. 
There is no change in the 2 companion. 
The following are all the measures of AB: 



1878-35 
1880-22 



145-5 
147*6 



0-29 
0-29 






3 nights. 
3 



w 



No. 634. fi 146. 

B,A. I9»» 4o« 6m 
Decl. - 20** 10') 



1879-575 301*8 0*91 8-3.. .90 19:50 II. 

In a low-power field, with 56 Sagit- 
tarxL The only other measure is, Cin. 
295*'-8 : o"-98 (1879-64) i n. 

^o. 635. y AquilcB. (Smyth.) 

R.A. 19*' 40" 33M 
Decl. + 10^ 19' f 



1879-315 257-4 132-24 ...ii-o 18:00 II. 
1879-523 258-0 132-93 — — II. 

IM -- _.- ■ - - 

1879-42 257-7 132-58 

The only other measures are by Smyth. 
A more distant I0'5™ star was inadver- 
tently measured on one occasion for this, 
233'''0 : 2i/''54 (i 879*43). There are 
other stars nearer than the Smyth com- 
panion. 

No. 636. iSagittcB. A.G.C. 11. 



R.A. I9*» 43" 39* 
Decl. + 18° 5 

A and B. 



?i 



1879-430 154-1 0-32 — 
1880-559 156-1 0*29 5'5...6-5 
1880*627 149*8 0-31 — 



19:35 
18 : 20 



V. 
V. 
V. 



There is no change in the distant star 
(S 2585). The close pair is a very diffi- 
cult object. The following are all the 
measures that have been made : 



1 878- 1 1 
1880*20 



157*6 
153*3 



II 
0*29 

0-31 






5 nights. 



>» 



No. 637. 56 Aquike. H. 900. 



RA. 19*' 47" 37 
Decl. - 8^ 53 



:i 



1879*507 
1880*742 



,11 



78-8 46*92 6-0... 1 1-8 
76-8 46-40 5-5... 11-7 



- n. 

19 : 45 n. 



i88o-i2 77-8 4666 5-7.. .11-8 



No. 638. 57 Aquilas. S 2594. 



RA. 19*' 48" 8' 
Decl. - 8"* 32 



:i 



1879-578 
1880-744 



172-3 
171-1 



— 6-5.. .6*5' 
35*6i — 



18:45 
20 : 20 



II. 



Unchanged, 
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No. 639. AquUas 191. X 2597. 

R.A. I9»» 48" 53') 
Decl. - 7° 3'f 

1880775 88°6 ^'23 7-5. ..8-0 19:30 

Distance decreauing ? 

No. 640. P AquiUe. OS 532. 



n. 



RA. 19*' 49" 25* 
Decl. + 6"* 7' 



1879-342 

1879-433 
1880*689 

1880775 



14*6 
151 

1 6*3 
16*9 



irSa 
11*62 
1171 
11*86 



...I2*0 
...I2-0 

...11*8 
...120 



16:3s 

18:55 

19:35 
19 : 40 



II. 

II. 

I. 

II. 



Very little relative change, but the two 
stars have a common proper motion. 



1852*44 
1868*10 

1878*61 

1880*06 

1881-43 



The following measures relate to a dis- 
tant star measured by Smyth : 





17*1 


12*36 


02 


41] 


ligl 


17*8 


11*98 


De 


4 


it 


i6*5 


1200 


iS 


3 


If 


157 


11*75 


/3 


4 


tt 


I7'2 


12*25 


» 


4 


» 



1879-342 
1879*367 

1879-433 



347-3 

347-2 
3469 



/I 



151*66 
15177 
152*24 



...10*5 16:40 IL 
...10*0 19:05 II. 
...io*5 18 : 50 II. 



1879*38 347*1 151-89 ...10*3 



No. 641. ^3425. 



RA. 19»» 52"* 15' 
Decl. + 19° 58 



:t 



A and B. 



1879-548 2399 
1880473 243*5 



r59 8-3...8*3 17:15 IV. 
1*32 83. ..8*6 17 : 00 III. 

A and C. 



1879*548 39*6 20*13 ...120 17:20 rv. 

1880*473 42*2 19*70 ...ir8 17:05 ni. 



Mj three measures of the faint star 
give, 40°-4 : ig'^-Si (1879-55). The fol- 
lowing are all the measures of the close 
pair: 

1876*30 
1879-55 



24i*-3 

24 1*2 



1*26 
1*41 



De 

3 



3 nights. 
3 » 



No. 642. 16 Vulpeculce, OS 395. 



RA. IQ*» 56" 56 
Decl. + 24" 36 



;i 



1879-548 
1880*556 



// 



96*6 o'63 6*0... 6-0 
90*2 1*06 5*5. ..5*8 



17:40 
19: 15 



V. 
III. 



1880*05 93*4 0*84 
Very little change. 



No. 643. S 2619. 

RA. I9*» 57" 29* 
DecL + 47"* 56' 
A and B. 



1879-493 243*3 



1879*493 1838 



4*26 8*o...8*o 16 : 00 
CandD. 



II. 



» 



5*45 ir8...i3*o 16:10 II. 
A and C. 

II. 



1879-493 295*9 18*55 — 16:05 

The brighter components remain fixed, 
but the distance of C appears to be in- 
creasing. The faint companion to C was 
discovered by OS in 1854, but not mea- 
sured at Pulkowa. The above is the only 
measure I have seen of CD. 

No. 644. a^ Capricomi. H. 607. 



RA. 20*> II" oM 
Decl. - 12^ 53') 



1879-433 
1879*463 

1879*578 



O H 

221*3 44*52 
221*2 



220*9 



44-09 

44*35 



,9*0 
.9*0 



18 : 25 IL 
19 : 15 IL 



1879*49 221*1 44*j3 



«••' 



9X> 
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A distant star given in the Bedford 
Catalogue. The only reliable early mea- 
sure is, Da, 22o**-i : 44''*i4 (i830'56) i n. 

No. 645. a' Capricomi. A.G.C. 12. 



RA. 2o'> II" 24 
Decl 



. 20" II" 24M 
. - 12- 55') 

BandO. 



i879'575 240-1 077 12*0... 12*0 — 
1880*594 239*2 ri6 ii-o...ii*i 18:45 ^L 

A and D. 

1879-433 156^4 I54'39 — 9*5 18 : 30 11. 
1879*463 156-1 154*47 —9*5 19:25 III. 

1879-45 1562 154-43 '•9'S 

The distant star given by Smyth, 
155^7: i98"-o (183872). 



No. 646. ^8 441. 

R.A. ao"* 12" 37* ) 
DecL + 28° 46' J 

1880*473 657 5%7 6-5... 11*5 18:50 II. 
The only other measures are : 

1877-39 66*9 578 De 3 nighte. 



No. 647. Smyth. 

RA. 20*" 19" 45M 
DecL + 38° 7') 

1879-315 295^1 66-27 8-5. ..8-8 17 : 20 II, 

There is a star 11™ nearer than the 
Cycle star, 3i9**'2 : 38'' '62 (1879-315). 
Smyth found, 299**'5 : 5S"*o (1835-48). 

No. 648. S. 749. (7-1 and 7-4.) 

RA. 2o'> 21" I4«) 
DecL - 2** 30^) 



1880-698 190-1 59-68 7-5. ..7'8 19 : 30 II. 

1880744 1896 59-54 6-8...7-0 20 : 30 II. 

Evidently fixed. The following are 
all the measures : 



1825-00 


189-4 


59-^7 


S 


3nighU. 


1880-72 


1898 


59-61 


3 


2 „ 



No. 649. I Ddphini. fi 63. 



RA. 2o'> 24" 33* 
Ded. + lo*' 



33') 
30' J 



1879-430 
1880-559 
1880-597 



341*9 

346-3 
348-0 



I -02 
077 
084 



6-5. ..8-0 

6-3...7*5 
6-5. ..8-3 



14 :40 
19:50 
20: 00 



III. 
V. 
V. 



The principal measures of this fine pair 



are: 



1874*92 342-3 084 De 4 nights 6-0...8-1 
1880*19 345-4 0-88 3 3 w 6-4.. .7-9 

No. 650. Vulpeculce 94. S 2695. 



20^ 26" 50*1 

+ 25^ 24') 



RA. 20^ 26" 50* 
DecL 



1879-893 8ri i-oo 6-5. ..8-0 — 



in. 



No. 651. p. XX. 177. OS 407. 



RA. 20^ 25" 29" I 
Decl. + lo*' 51'J 



1879*430 



o 
211*5 



0-51 



— — V. 



No. 652. S 2696. 

RA. 20^ 27" 34" 



Decl. 



5* 



^^1 



i88o-6io 30(?-6 0*98 80.. .8-0 18 : 45 HI. 

Unsteady. A faint star, 12m., was 
noticed, 340'' : 15". 
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No. 653. ^8671. 



RA. 20*» 29" 34* 
DecL + 62° 3 



;( 



1879-490 3339 0-42 7*5. ..9'o 16 : 05 m. 

The follo^ving are all the measures of 
this difficult pair : 



1877-90 33S9 
i879'S4 3340 



0-47 
0-45 



1874-66 

, 1875-65 
1876-66 

187779 
1878*65 

1879-56 

1880*68 

1881-50 

i882*6o* 

188355 



De 

/3 



I night. 
3night8. 



No. 654. fi Delphini. i8 151. 
(4*2, 6*o, 127, and ii'o.) 



..2o»»3i" 55M 

I. + H** 1 1' J 



R.A.2o»»3i" 55» 
Decl. 



A and B. 

i 879* 545 If any elongation, in 90®, but very doubtful V. 
1 879*575 No certain elongation. First-clafis night. 



1880*594 
1880-613 
1880627 
1880-766 
1880*782 



139-5 
129-4 

127-1 

129*0 

142*9 



It 



0*28 
0-22 
0-30 
0-24 
0-27 

AB and 0. 



19: 15 

19: 30 

18:35 

19:55 
20 : 00 



V. 
V. 
V. 
V. 
V. 



1880-460 114-7 27-56 — 17:50 III. 

AB and D. ( «> 2 2704.) 
1880-460 335*^6 35'-52 — I7 : 55 V. 

A most interesting and rapid binary 
system, and deserving of special attention, 
but too difficult now for inferior instru- 
ments. Subsequent measures show that 
the large star could not have been really 
single in 1879, but th6 distance was pro- 
bably about the minimum near that time. 
The following are the principal measures 
each year since its discovery with the 
6-inch in 1873 : 



15-6 

20-I 

25-8 
40-8 

537 



M 
0-61 

0-54 

0-48 

0-32 

0-24 



Be 


5 nights. 


De 


4 nights. 


De 


4 V 


/3 


4 » 


3 


4 » 


/3 


2 „ 


^ 


S It 


8 


5 II 


/3 


3 » 


/3 


3 1. 



Elongation doubtful 
133*6 026 

149-2 0*26 

1 67*5 0*26 

182-5 0*23 

The fainter star, C, first noted by H., 
is not in Stbuye. H. gave the angle 
I07°'7. The only measures are my own, 
which are as follows, the one given above 
being combined with three later measures : 



1878-05 


,0 

1 16-2 


1881-19 


ir5-6 


1883*54 


1 16*2 



M 



27*66 3 3 nights. 

37-57 /3 4 „ * 

27-43 ^ I night. 

The change in the Stbuve companion 
is due to proper motion. Some of the 
measures are ; 



1829-40 
1869*94 
1 880-49 

1883-54 



343-8 
336-6 

334-7 
334'2 



ti 



3248 

34-64 
3540 

35*S2 



s 

De 

/3 
/3 



3 nights. 

3 II 

5 I. 

I night. 



No, 655. I Aquarii. H. 2984. 



RA. 20*» 33" 
DecL + 0° 

A and B. 

1879-433 217-3 56*35 
1879-463 217-4 55*39 



l6«| 
4') 



...11-5 19:25 II. 
...11-5 19:00 II, 



1879-45 217-4 



» 879-433 
1879-403 



38-9 
38-9 



55-87 

A aud C. 

tt 

72-82 



,11-5 



...11*3 19:35 
..."•3 19:35 



II. 



1879-45 389 72*90 



11-3 



No. 656. K Delphtm. O S 533. 



R.A. 2o'> 33'" 17 
Decl. + 9^*40' 



;i 



* For details of later measures, 1882-3, ^ee 
Appendix. 



made with the 1 8^-zncA Refractor of the Dearborn Observatory. 3 1 1 



i879*573 328-5 

1880*460 324*1 

1880*689 325'3 

1880*692 326*5 

1880*744 325*0 



io*79 
11*07 
10*52 
11*25 
ii*o6 



...12*0 

...I2-0 

...11*8 
...11*8 
...12*0 



20 

18; 

19 

20 

20 



30 

15 
20 

05 
05 



II. 

n. 

L 

I. 
II. 



The principal later measures are : 



1868*10 
1878*18 
1880*43 
1881*44 



3457 
329-2 

325*9 
324*2 



II 
9*41 

io*59 

io*93 

11*27 



De 



3 niglits. 

4 II 

5 II 
3 »i 



No. 657. a Ddphini. 

RA. 2o'> 34"» 3' I 

Decl. + 15** 29' J 

AandC. (H. 1554.) 

1879-315 279*8 42'*38 ...iro 17 : 50 

AandF. (Smtth.) 

1879-315 113*8 8o'*44 ...10-8 17:45 
1879*367 113*9 8090 — 19:20 



II. 



II. 

n. 



1879-34 113*8 8067 ...10*8 

The only other measures of the very 
distant star are in the Bedford Catalogue, 
but the distance there is much too large. 
The mean of mj three measures of C is, 
279''-8 : 42''-29 (i 878-62) 3 n. 



No. 658. X 2709. 

R.A. 20»» 34"» 14M 
DecL + 21* 18') 

1880*556 310^5 9*08 8*5...9*2 18 : 55 II. 
1880*698 311*5 9*40 8*5...9*3 20:05 11. 



1880*63 311*0 9'24 8*5.. .9-2 
Probably unchanged. 

No. 659. OX 409, 
R.A. 2o'> 34" I4» 



Decl. + 3* 



n 



1880*698 83*4 16*82 6-8...9-3 19 : 50 II. 
Unchanged. 

No. 660. X 2714. 



RA. 2o'> 35" 17') 
DecL + 29® 20' J 



II 



1879-526 340*1 6-38 8-5...I2-0 
1880*772 340*3 6*42 8*o...io*5 



18 : 10 II. 
20 : 40 II. 



Probably unchanged, though I make 
the angle a little larger than 2 : 



1831*83 
1879*58 



3362 
340*8 



6-82 
656 



2 
3 



3 uigbtf). 
3 " 



No. 661. a Cygni. ¥ N. 7^. 



RA. 20*" 37" 20* 



^1 

Decl. + 44'' 51') 



1879*315 lo6*2 75*85 1*5... 11-5 
1879*351 105*8 75-41 ...11*5 

1879*400 105*9 7509 ...11*3 



16: 30 
15:30 
16 : 50 



II. 
II. 
II. 



1879*35 1060 75*45 ...11*4 



No. 662. X Cygni. O X 413. 



B.A. 2o'> 42" 44 
Decl. + 36^ 3 

AandK 



:} 



1879*468 
1880-581 



1880-485 
1 880*567 



o 

777 
83*8 



n 
0*71 



0*83 

AB and C. 



105*3 
105-2 



85*14 
84-92 



5*0... 7*0 
5*0... 7*0 

(S. 765.) 

...8-7 



18: 30 
19: 30 

18: 30 
19:05 



V. 
V. 



II. 
II. 



1880*52 105*2 85*03 

For the distant star 8. gives 104*5 ' 
8 5''- 59 (1825-08) 3 n. 

No. 663. 7) Cephei. (Smyth.) 



RA. 20^ 42" 54' 
Decl. -f 61'' 22 



■•1 
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II 



i879'35i 33*5 100-20 3'5...ii*5 14220 II. 
1879*359 34'^ 100-89 ...iro 14:00 n. 

i879'35 33*8 100*54 ...11*2 

The only other measures are Smyth's, 
29°-o : 45''-o (183474)- 



No. 664. xDelphini. H. 1592. 

RA. 2o'> 49"» 55* ) 
Decl. + 12** 6'j 



1879-499 
1879-509 



o 
21*5 

22*1 



40''o3 
39-91 



...12*0 19:00 II. 



1879*50 21-8 39*97 

H. gives the angle 22°'0. The onlj 
other measures are in the Bedford Cata- 
logue. 



No. 665. fi 764. 

R.A. 20*» 52'" 22* ) 

Decl. - 9° 49') 
AandR 



1880*551 



II 



20 : 00 IIL 



1880-551 



20 : 05 III. 



354*4 0-90 9*0.. .9*2 
AB and C. 

112-9 9962 ...9*0 

AB and D. 

1880*551 21-6 137*45 ...9*0 20:10 III. 

Discovered at Mount Hamilton with 
the 6-inch. The only other measures are 
those made at that place. The distances 
are uncertain in consequence of the im- 
perfect micrometer used. 



No. 666. O X 424. 

RA. 20*' 53" 39') 
Decl. + 15° 6' I 

1879*575 325*5 0*33 80.. .9*0 21 : 20 IV. 



A difficult pair, and probably a rapid 
binary. If so, it must have moved through 
an entire revolution in the last thirty 
years. De. thought it might be elongated 
in the direction of 330** in 1865, but doubt- 
ful. I found it apparently round with the 
6-inch in 1876. StiU, it is a difficult ob- 
ject, and it may be that no change at all 
has taken place : 



1848*34 


325-5 


0-43 


02 


3 nights^ 


1879-10 


326-6 


0-39 


» 


2 ,1 



No. 667. L. 40682. 



RA. 2o'> 54" 58' 
Decl. + 18^ 52 



:i 



1880-556 
1880-698 



3328 44*84 6-0...8-7 
332-6 44-49 6-5. ..8-8 



19 : 40 III. 
20 : 25 II. 



1880-63 332-7 44*66 6-2...8-7 

A wide pair ; not in any double-star 
catologue. 



No. 668. 59 Cygni. (AB=2' 2743.) 



RA. 2o'> 55" 44« 
I>«cl. + 47'' 3 



:| 



A and C. 

1879*351 140-6 26-73 ...11-5 16:00 II. 

This star, first noted by H., was 
not measured by Steuve. Smyth g^ves, 
i42°-o : 3o"-o (183672). 

No. 669. ^ 158. 



21*1 jm yj%\ 

•*■ 47^ 19'i 



RA. 21*' i» 37« 
DecL 



1879*567 314*5 10*72 8*5. ..12-5 17:40 II. 

This pair is in the field with a new 
double nebula, found at the same time 
with the 6-inch. The nebula and a 9*5 m. 
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star near it were measured, 243°'8 : 25"'25 
(i 879'567). The only other measures are : 

187572 314-9 10*44 I^e 3 nights 7*3.. .ir8 

No. 670. 0^527. 



RA. 2I»» 2"» 
Decl. ■¥ 4** 40^ 



^1 



1880-813 293-9 0*34 7*0.. .8*5 20:15 V. 

02 thought this pair might be in 
rapid movement from the three Pulkowa 
measures, and Flammabion suggests a 
period of about 54 years, based upon an- 
gular motion of 207'' in 3 1 years. To get 
this, he has applied a correction of 180^ 
to the angle found by my first series of 
measures, De. having given the position 
angle in that quadrant. I think this is a 
mistake, as I have expressly noted that 
the smaller component is preceding. With 
the aperture used by De., the difference 
in magnitude would not be very apparent. 
O 2 has caUed the preceding star in all his 
observations about one and a half mag- 
nitudes smaller than the other. Adding 
180^ to Dembowski's angle, and leaving 
the other observations as orig^ally en- 
tered, we have : 



1846*85 
1852-64 

185965 
1869-82 

1878-35 
1 8808 1 



306-2 
295-1 
290-6 

319-9 
285-0 

293-9 



0-40 

0-33 
0*46 

0*52 
034 



>f 



>» 



2 I night. 

02 I 

02 I 

De 3 nights. 

^ 3 m 

I night. 



These are all the measures that have 
been made, and on the whole do not differ 
any more than would be expected in a 
star of this class where the components 
are relatively fixed. 

No. 671. H. 1618. 



h pB 



R.A. 2i»» 5 

Decl. -¥ 43' 



40-) 
30' I 



// 



1879-567 167-4 21-70 8-2. ..iro 18:05 II. 

H. gives I72'*'0 : is''± : 9-10... 14. 
This waa examined with this telescope in 
1 877, when H.*s companion was perceived 
to be itself double, the distance being 
about 3'\ On the occasion of the above 
measure the seeing was too poor for BC. 
This is in the field with 2 2773. 

No. 672. X 2773. 

RA. 2i»» 5« 5o») 
l>ecl. -f 43"* 30' i 

A and B. 
1879-567 1167 2*97 8-2. ..8*4 18:15 II. 

A and C. 
1879-567 635 22-13 ...13*0 18:20 II. 

2 did not see the faint star. There is 
probably no change in AB. 

No. 673. i Cygni. (SamH.) 



RA. 2i»» 7- 48* 
DecL •¥ 29** 44 



:i 



1879*400 
1879-403 



67-2 101-39 ...ii'o 

67-2 lOI-II ...IPO 



17 : 15 II. 
17 : 10 II. 



1879-40 67-2 101-25 ...ii-o 

No. 674. 8 Equulei. OS 535. 



RA. 2i»» 8" 38 
Decl. -f 9'' 3 



1880-592 
1880-597 
1880-602 
1880-610 
1880-613 

1880-597 
1880*602 
i88o'6io 
1880-613 
1880-675 



34^0 
28-9 
29-0 
27-8 
26*0 



A and B. 

4*5 .47 



/ 1 



032 
035 
0-33 
0-41 

035 



3-5-..37 



21 : 10 
20: 15 
20 : 20 
19: 15 

19 : 45 



V. 
V. 
V. 
V. 
V. 



AB and C. (2 2777.) 

22-9 3806 ... 9-5 

22-5 37-78 ... 9-0 

22-6 38-15 — 

22-7 37-91 ...10-0 

22*1 3800 — 



20 : 20 V. 

20 : 05 III. 

19 : 00 III. 

20 : 00 III. 



8 S 
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A. and B form a rapid binary system. 
The only nieasores are by O S and myself. 
The second set was made at Madison with 
the 1 5^-inch. At all times the star was 
easy of measurement under proper con- 
ditions. The above measures are the first 
complete set ever made of this pair, the 
Pulkowa observations being usually single 
measures with long intervals between. 
K the present series could be continued 
annually for a few years the approximate 
period would soon be determined. 



i88o'6o 
1881*46 
I882-63* 
1883-55 



29*1 

22*1 

9-8 
307*6 



It 
035 

038 

0-29 

0-2I 



3 

3 
P 
P 



5 nighto. 

4 

3 

3 



M 



!♦ 



n 



The change in the old companion is 
the result of proper motion : 



1836-65 
1863- 14 
i88o*6o 
1881*46 



37^4 
27*0 

227 

22*3 



2807 

3376 
37-98 

38-59 



2 
De 

/3 



3 nights. 
8 

5 

3 



ft 
tf 



No. 675. S 2776. 







R.A. 2i»» 8- 55' 
Decl. - 10** 51' 


















A andB. 






1880-698 


e 

51*4 


84-19 ...80 


20 : 45 


IL 


1880-744 


51*3 


84-14 ...80 


21 : 10 


II. 


1880772 


51-8 


84-40 — 


21 : 00 


IL 


1880-74 


51-5 


84-24 ...80 
BandC. 






1880698 


3387 


573 90...9-5 


20: 50 


II. 


1880744 


3384 


5 77 9'o...9'5 


21 : 05 


II. 


1880-772 


3421 


5-86 


21 : 05 


n. 



188074 3397 579 

There is no change in AB, and perhaps 
none in BC,but Steuve found 343**'9 : S'^'Sq 
(1836-68). 



* For detiuls of measures of 1 882-3, ^^ Appendix. 



No. 676. S 2778. 

R.A. 2i»» 9"' 28. 1 
DecL - I** 44') 

1880-698 270-9 I9''85 8-2...9-0 21 : 00 IL 
1880-744 271-4 19-97 8-0.. .9-3 21 : 20 II. 

A slow change in angle and distance. 



1828-24 
1864-97 
1880-72 



267-0 
269-9 
271*2 



21-19 
20*23 
19-91 



2 
De 



4 nights. 
4 

2 



>» 



n 



No. 677. T Cygni. A.G.C. 13. 



RA. 2i*» 10^ o" 
Decl 



2i»» 10^ o"! 
. ■♦- 37*^32') 



1879-468 148-8 0-91 4-0... 9-0 18 : 20 IV. 
1879*545 M7'8 0-90 50.. .10-0 18:35 IV. 

1879-50 148-3 0-90 

Binary in rapid motion. 

No. 678. fi 162. 



2I*» I2"» I4M 

+ 35" i6'l 



RA. 2i*» i2« i4« 
DecL 



A and B. 



// 



1880*769 241-5 0-98 8-0...8-0 20:45 

A and C. 



IV. 



II. 



1880-769 138*5 — ...130 20:50 
The only other measures are : 

1875-11 240-5 ro5 De 4 nights. 



No. 679. 0^435. 

RA. 2i*» I5"» i9«) 
DecL + 2" 23'! 



// 



1880-592 207-3 057 8-0.. .80 21:30 V. 
Not mnch change. 



1848-13 
186603 
1879*63 



203*8 


0-60 


02 


3 nights. 


196*2 


— 


De 


3 » 


2o6'6 


0-60 





2 „ 



made mth the iSj-mcA Refi*actar of the Dearborn Observatory. 315 



No. 680. a Cephei. (Smyth.) 





RA. 2i>» I5"42« 
Decl. -f 62^ 5' 






1875-84 
1879-97 


1879-351 
1879-471 


23^5 209*48 ...io'8 
23-4 208-95 — 


14:35 
16:45 


II. 
IL 


N( 


1879-41 


23-5 209-22 









Smyth gives, s&'-o : iso'^'o (183274). 
There are several faint stars near this 
distant companion, one about 20'^ distant 
in 176^*2, which is a faint double star, with 
a distance of 2'' or y\ ' 

No. 681. ^8448. 



R.A. 2i*» 24" 35' 
Decl. + 44° 24 



•-1 



1S79-545 I could not find this pair, or see any pair 
near here corresponding to the descrip- 
tion of ff 448. There may be some error 
in the place. 



No. 682. fi AquariL H. 936. 



R.A. 2i*» 25"» I4» 
Decl. - 6^ 6 

A and B. 



:i 



1879575 3180 3460 ...10-8 — 

1880742 318*8 33*93 ...no 20:20 

A and C. 

1880*742 184*2 53-98 ...11*5 20:25 II. 

Combining the previous measures we 
have: 



1879*34 
1879*22 



318-9 
184-9 



34-26 
54-51 



/3 



3 nights. 

2 



t» 



No. 683. P 273. 



R.A. 2i»» 28» 33» 
Decl. + lo** 55 



•1 



1880*832 
1880*865 



92\4 

91-4 



— 8*0... 1 1*3 20 : 50 II. 
5*45 8*0... 1 1*8 22 :oo II. 



The only measures are : 



93-1 
92*4 



// 



5-78 
5*54 



De 





4 nights 



>» 



No. 684. 75 CygnL A.C. 20. 

R.A. 2i»» 35« 28') 
Decl. -f 42** 44')" 

A and B. 
1880-567 3297 2*25 ...iro 18:30 II. 

A and 0. (H. 1678.) 
1880*567 254^6 54*86 ...8*5 18 : 35 II. 

No. 685. p 688. 

R.A. 2i»» 37- 43. 1 
Decl. + 40^ 30') 

1879-468 206^ 0*32 7*5. ..7*5 18 : 55 V. 

A difficult pair near yy Cygni. From 
all the measures we have : 



1878-36 



2087 



0-35 



3 5 nights. 



No. 686. € Pegasi. S. 798. 



R.A. 2i»» 38" 17* 
Decl. -f 9** 20^ 



1 



AandR 



1879-509 325-1 81-53 
1879-573 325-3 8ri8 



...11*5 18 :oo 
...11-5 20:35 



II. 



1879*54 325-2 81-36 

AandC. 



11*5 



II 



1879*509 321-4 140*27 ...8*8 18:05 II. 
Db. found, 32 1**7 : 140'' -41 (187477) 3 n. 

No. 687. /x Cygni. J 2822. 

RA. 2\^ 38" 46*) 
Decl. + 28** I2'f 

AandB. 

1880-485 Ii8'i 378 — — II. 

i88a553 118*7 3*90 — 19:40 II. 

1880*52 Ii8'4 384 
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A and C. 


1880553 


263*^9 


35-51 ...11-5 
A and D. 


1880*485 


56^6 


2o8''47 — 


1880-553 


567 


209*02 ... 7*5 



19 : 45 II. 



19: 50 



II. 
II. 



My measures of the two distant stars 
give: 



1878*91 263*2 35*34 3 
1879*82 56*5 208-67 /3 



3 nights AC 



» 



AD 



No. 687a. /x Cephei. fi 690. 
(6 and i2'3.) 



R.A. 2i»» 39™ 50* 
Decl. -f 58° 14' 



1879*534 258*7 1893 6*o...i3*o 19:40 U. 

This is the well-known * garnet star' of 
Herschel, and, like many of the red stars, 
is variable. The mean of my measures is : 



1878-87 



2594 



19-16 



3 



3 nights. 



1879-545 
1880-744 



No. 688. H. 947. 

R.A. 2i>» 45" 57* 
Decl. -f 19'' 16' 

A and B. 

93*1 20-06 6-7... 1 1*0 18 : 10 IV. 
92-8 19-91 6*8... 9-0 21 : 50 II. 

A and C. 



1879-545 325*8 24-10 ...11*5 18 : 15 IV. 
1880744 3257 23-75 ...12-8 21 : 45 II. 

With a previous observation the mean 
results are : 



1879-56 92-9 20-26 3 
1879-56 3248 24*08 3 



3 nights AB 
^ .. AC 



>i 



No. 689. S 2836. 

R.A 2i>» 46"' 2I« 



Decl. + 66^ I 



;:i 



1879*562 153*7 12*87 7*8.. .11*0 17:30 

Measured with the small micrometer. 
No. 690. OS (App.) 226. 

R.A. 2i*» 50" 29*) 
Decl. + 67** 32') 

1879*564 246*2 76*01 7*6.. .80 — 

With small micrometer. Db. 245 °*7 : 
7S''-87 (187370) I n. 

No. 691. 20 Pegasi. H. 289. 



R.A. 21*" 55" i4« 
Decl. + 12** 33 



:l 



1879-509 3246 5109 ...11*5 18'. 2 II. 
1879*573 3259 50*90 ...ii'3 20:55 11- 

The only early measures, by Smyth, 
are* 330°'0 : 3S"*o (1838-66). The mean 
of a previous measure and the above is : 



1878*95 



325*5 



51*06 3 3 nights. 



No. 692. a Aquarii. (Smyth.) 



R.A. 21*' 59" 36- 
Ded. - o 



1879*499 
1879*507 



// 



41-5 11508 
41*5 114-20 



36' 1 

54' J 

...12*0 

...11*5 



19 : 20 II. 



1879-50 41*5 114*64 ...11*7 

The only other measure is by Smyth, 
^'O : ii6"*o (183771). 

No. 693. 0^462. 

R.A. 22'* I™ 48* I 
Decl. + 35* 31') 

A and B. 



1880*703 336-2 i"i2 8-2. ..8-7 
1880-785 334*2 1-12 80... 9-3 



20 : 00 III. 
20 : 05 III. 



188074 335-2 1*12 8-1. ..9*0 



made with the iS^-inch Refractor of the Dearborn Observatory. 



317 



AandC. 

1880703 30^5 7*'i9 ...iro 20:05 III. 
1880785 33'9 7-08 ...I2'0 20 : 10 III. 

There seems to be no change in the 
close pair. The onl j measures of C are : 



1 



No. 697. S 2879. 

RA. 22'» 7* i8* 



. 22» 7* I»M 

. + 62^ 48' J 



1850-00 

187975 



33-8 
31-8 



7*53 
707 



2 3 nig^hts. 
^ 3 



»t 



No. 694. ir^ Pegasi. 



R.A. 22*» 3'» 54* 
Decl. + 32* 35 



:i 



AandC. 



1879*400 26 r3 7300 
1880*832 2620 7272 



...lO'p 

...10-3 



21 : 20 



II. 
II. 



AandD. 



1879*400 89*9 184*74 
1880*832 90*2 185*73 



...10*5 — 
...10*8 21 : 25 



II. 
II. 



1880*12 90*0 185*24 



10*7 



There is a faint star nearer than those 
seen by previous observers, 284°*4 : 27''*40 
(187778) I n. The three measures I have 
made of C give, 26i''7 : 72^78 (1879-34) 

No. 695. S 2872. 

RA. 22'* 4" 32M 
Decl. -f 58^ 42') 

B and C. 
1880*592 326% 0^59 7*8.. .80 19:00 V. 



No. 696. S 2876. 

RA. 22^ 6" 48M 
Decl. + 37" 4') 

1880711 68*^5 ir98 7*8...8*7 20:00 II. 
Unchanged. 



Ded 



1880*573 229*3 o'So 7*5. ..7*5 19 : 20 V. 
1880*581 231*3 089 8*o...8*i 20:15 V. 

There is very little change in this 
pair: 

0*80 2 3 night«. 
0*87 3 3 f 



1836*35 226*2 
1879*94 229-6 



No. 698. S 2884. (8-1 and 9-0.) 



j2b 8« 3IM 

+ 63° 9') 



RA. 22»» 8« 31' 
Dea 



1880*573 148*6 208 8*0.. .9-3 19 : 30 V, 
1880*581 149*2 2*13 8-2. ..8-6 20:25 III. 



Very little change, if any. 



1833*55 
1880*58 



151'S 
148*9 



u 

2*09 
2*10 



z 

/3 



3 nights. 



»» 



1 8807 1 1 
1880-785 



No. 699. S 2894. 

RA. 22*» I3"» 40«| 

DecL + 37"" 10') 

194*^0 15^53 6*5. ..8*5 
193*4 "5*33 6*0.. .8-5 



20 
20 



20 111. 
25 II. 



i88o*75 193*7 15*43 6*2.. .8*5 

Relatively fixed. There is a 1 2*5 m. stiir 
about 35^' distant in the direction of 250''. 



No. 7CX). O S 469. 



RA. 22*» 15" ii« 
Decl. + 34^ 31' 



1879*567 282*3 3078 7*3.. .8t) 19 : 30 11. 

1880785 282-9 3078 — 20:40 II. 

The distance seems to be slowly 
diminishing : 
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II 



184679 


280-5 


31*80 


02 


3 nights. 


186670 


281*4 


31*01 


De 


3 „ 


i88o-i8 


282-6 


30-78 


/3 


2 » 



No. 701. 2 LacertcB. H. 1755. 



R.A. 22>» i6« 4M 
Decl. + 45** 56' J 



1879-458 
r879-493 



95 48-44 
9*9 47*96 



...ii'o 19:30 ni. 

...107 16:25 K' 



187947 9-7 48-20 ...10-9 

The only other measures are by Smyth. 

V 

No. 702. O X 470. 

R.A. 22>» I7"» 26M 
DecL + 66** 22') 

1879562 357\3 373 8-O...I07 17 : 10 

With the small micrometer. Probably 
unchanged. 



No. 703. X 2903. 



R.A. 22*' 18™ io» 
Decl. + 66^ 6 



;i 



1879-562 94*8 422 7-6... 8-2 17 : 00 

With the small micrometer. Un- 
changed. 

No. 704. 34 Pegasi. fi 290. 



R.A. 22'* 30" 30* 1 
Decl. + 3° 47') 

1880-594 220-3 2-64 6*o...i2-o 22:20 III. 

Combining this with the earlier mea- 
sures, we have the following, which com- 
prise all the observations : 



1875-77 223-3 
187849 218*9 



2-61 
262 



HI 

3 



2 nights. 
5 



w 



No. 704a. /S 291. 

R.A. 22*» 21" 39M 

Ded. + 3° 55') 

1879-575 166-4 o''47 8-0.. .8-3 — V. 

1880-594 164-6 0-53 8-5. ..8-8 22:00 V. 

A very diflScult pair, discovered with 
the 6-inch. It is within the triangle 
formed by 34, 35, and 37 Pegasi. Motion 
might be inferred from the measures, but 
the differences may come from the close- 
ness of the components. The following 
are all the measures : 



1875-82 


I57°8 


032 


De 


4 nights. 


187864 


i6o;o 


0-42 


3 


I night. 


i88o-o8 


165-5 


0-50 


3 


2 nights. 



No. 7046. S 2906. 



RA. 22** 21" 26* 
DecL + 36** 50^ 



1 



// 



1879-567 3-2 403 7*5... 10-3 19:10 II. 

Only observed by Ma. since 2. Pro- 
bably unchanged. 



No. 704c. 37 Pegasi. S 2912. 



R.A. 22»» 23"" 54* 
Decl. + 3** 49 



•1 



1879*575 



1880-594 



1 1 3-4 Direction of elongation uncertain. 
Distance not over o''-2 5. First- 
class night. 
Single. V. 



No. 705. 8 LacertcB. S 2922. 



a 



RA. 22»» 30" 32* 
Decl. + 39** 

A and B. 

n 



1879*400 185*^5 22-14 — 

1880-775 186-3 22'46 6*0.. .6*5 



20:35 



XL 

n. 



made vnth the iZ\4nch Refractor of the Dearborn Observatory. 319 



B and C. 



// 



1880775 


154*9 


27*79 


...1 


[0-5 


20 : 40 


II. 


1880785 


1550 


2805 5-f 
BandD. 


;... 


9*0 


21 : 00 


III. 


1879*400 


i3i°4 


66*(54 


— 




— 




1880775 


131*0 


66*45 
A and D. 


• • • 


9*3 


21 : 50 


n. 


1879-400 


144-4 


81-49 






— 


II. 


1880785 


144*3 


81*53 5*0... 


8*5 


20 : 50 


UI. 


188009 


144*4 


81-51 










All relatively fixed. 










1831-61 


1857 


22-47 


z 


3 


nights 


AB 


188009 


185-9 


22-30 


3 


2 


w 




1830-96 


155-2 


28-15 


2 


2 


n 


BC 


188077 


155*0 


2792 


» 


2 


» 




183096 


131*6 


66-49 


2 


2 


99 


BD 


1880-09 


131*2 


66-54 


/3 


2 


ft 





No. 706. S 2926. 



RA. 22*» 32" 
Bed. + 38^ 



.?! 



— n. 



1879*567 335*8 2110 8-5. ..8*5 
Fixed. 

No. 707. i8 277. 

RA. 22** 34" 12M 
Decl. + 40'' 45' J 

1879*458 199^3 0^59 8*0.. .8*3 19 : 45 rv. 

A difficult pair. The only other mea- 



sures are : 



1875*35 



199-5 



0-50 De 4 nights. 



No. 708. i Pegasi. 

38') 

I2'j 



R.A. 22»» 35" 38* 
Decl. + 10° 



A and B. 

1879*545 I37°8 64*33 ...no 20:00 III. 

A and G. (Smyth.) 
1879*509 5*2 1770 ...iro Single distance II. 

No star in the place given by Smtth. 



No. 709. S* 2942. 

RA. 22»» 38* 4o«) 
Decl. + 38** 50' J 

A and B. 

1879-468 28ro 272 6*8...8*5 '7 > 20 III. 

A and C. (/3 450.) 

1879-468 233*^4 ii-o8 ...12-5 17:25 III. 

There is no material change in AB. 
My three measures of the new companion 
give 232''7 : lo'^-gS (1878-58) 3 n. 

No. 710. 13 Lacertce. OS 479. 

RA. 22»» 38"' 44M 
DecL -f 41** II') 

1879-400 129*5 14^11 ...10-5 — II. 

1880-785 130-4 1411 60.. .11-5 21:15 U- 

1880-09 130-0 14*11 
Probably unchanged. 

No. 711. ^Pegasi. H. 301. 



(4 and 12.) 



RA. 22'* 40" 42» 
DecL + ii"* 33 



:i 



A and B. 



1879*545 113*0 11*99 
1880*763 113*8 11-88 



...11-8 20:45 III. 
...13-0 21 : 00 11. 



A and C. (Smtth.) 



// 



1879*509 


21-8 127-03 


...11*5 18:45 


11. 


1879*545 


21*7 127*63 


...no 20 : 10 


11. 



The only other measures of C are by 
Smyth, 32**-5 : iio"'0 (183479). The fol- 
lowing are all the measures of H.'s com- 
panion : 

1866-80 
1879*38 



1177 12-17 I^e 
112-6 11-93 /3 


2 nights. 
4 „ 


No. 712. /S 452. 




RA. 22*' 5 1" 37* 
Decl. + 42° 22' 
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1880703 256*8 678 67...ii'2 20:20 II. 
1880709 2564 670 7'2...iro 20:45 II- 

1 8807 1 256*6 674 7-0... I ri 

The only other measure is, De. 
255'*'3 : 6''-29 (187770) i n. 



No. 713. OS 484. 

R.A. 22»» 52" 28« 



Decl. + 72** 
AaodB. 



28-) 

12') 



1879*490 94*6 0*32 7*o...7*5 
1880*573 907 o*33 7*8...8*2 



V. 
V. 



18 : 50 

A very difficult and close pair, and be- 
yond the reach of many instruments. The 
following are all the measures : 



185100 
1880*55 



io8*5 
91*9 



0*41 
033 



02 



4 nights. 
3 



» 



Measures of the more distant stars, 
AC (=2 2966 rej.), AD (=S. 820), DE 
( = 2 2965), will be found in the Wash- 
burn Observatory measures. 



No. 714. fi Pegasi. H. 1842. 



R.A. 22*» 57" 56" 
Decl. + 27® 26 



;i 



1879*490 208*0 97*91 
1879*526 208*5 9^*^ 



...11*5 20:30 n. 

...11*0 — II. 



1879*51 2082 98*38 ...11*2 

H. gives the angle, 204°* i. The only 
other measures are in the Bedford Cata- 
logue. 



1879-5^7 



No. 715. fi 78. 

R.A. 23*» 2" 6m 
I>«cl. -»■ 30° 49') 

A and B. 



55*0 34*44 7*2... no 



19 : 50 II. 



A and C. 

1879*567 61*9 48^)7 ...11*5 19:55 II. 

No other measures. 

No. 716. n Cephei OS 489. 

R.A. 23»» 4" 5*) 
Decl. + 74** 44' f 

1879*492 2r8 0*98 5*o...8*o 16:40 rv. 



No. 717. }}f Aquarii. S 12, App. II. 

R.A. 23^ 9» 35») 
Decl. - 9** 44') 

A and B. 

1880*865 313*^6 49%6 5*o...8*5 

1880-867 312-1 49*53 4*5. ..8*5 

1880*870 312*4 49-86 — 

1880*911 312*2 49'39 — 

A and D. 



22 : 30 II. 

22 : 25 II. 
21 : 30 II. 

23 : 10 II. 



312*2 


4963 


2 


4 nights. 


312-6 


49-89 


Ja 


3 » 


312*6 


49*66 


/3 


4 ,1 



1880*91 1 274*3 6496 ...13*5 23:20 n. 

There is no change in the old com- 
panion : 

1836*66 

1877-84 
1880*88 

No. 718. 8 Andromedce. /S 717. 

(sand 13.) 

R.A. 23»» I2'» liM 
Decl. + 48° 22') 

1880*813 i6r4 7*37 50...140 20:50 II. 
From all the measures we have : 

1878*88 i6r4 7*55 fi 4 nights. 



No. 719. 64 Pegasi. )8 718. 



R.A. 23^ 16" 3M 
Decl. -f 31^ 9') 

1878*854 92*5 0*48 6*o...9*5 



— V. 



made with the i^\'inch Refractor of the Dearborn Observatory. 321 



All the measures of this fine pair are 
included in the following : 



// 



187874 88*3. 0-47 fi 4 nights 5'o...87 
187874 867 o*53 De I night 5'0...7'o 



No. 720. 4 CassiopecB, ^ VI. 24. 

II. A. 23*" 19" 30' ) 
Ded. + 61° 37') 

A and B. 



// 



1879*471 2262 9813 6*o...8*5 16 : 05 II. 

A and C. 



1879-471 2583 214-35 — 

CandD. 



16 : 10 II. 



1879-471 35*3 10-30 9-5... 10-5 16:20 n. 
The only prior measures are by Smyth. 

No. 721. P. XXIII. loi. 0:^496. 

RA. 23** 24" 29* ) 

Ded. + 57° 53' f 

AandB. (-OZ496.) 

1-26 



1880-627 
1880-813 



1880-627 
1880675 
1880-813 



1880-636 
1880-649 
1880-675 



1880-636 
1880*649 
1880-675 



1880-636 
1880-649 
1880-675 



342-6 

3431 1-50 

C and D. 



225^3 

224-4 
225-7 



// 



1-36 

174 
1-42 



6-3... 10-5 
...iro 

(-Da. 2.) 

8-0...10-0 
8-5...10-0 
8*o... 9-0 



19 : 20 V. 
21 : 15 IV. 



19 : 30 V. 
21 : 05 II. 
21 : 20 IV. 



AandC. ( = Sh. 355.) 

269-0 75-67 6-0... 7-8 

269-1 75-47 6-5... 7*5 
268-7 75*66 — 

A and a. (==H. 1888.) 



19: 15 III. 
20 : 40 II. 



Candc?. ( = H. 1886.) 



114-5 
114-5 
115-0 



3387 
338-1 
338*6 



// 



4362 ...10-5 

4307 ...10-5 

4389 — 
A and 6. 

67-15 ...10-5 

66-37 ...10-5 

67-22 — 



19 : 20 III. 
20 : 45 U. 



19 : 25 III. 
20 : 50 II. 
20 : 50 II 



1880-636 3368 2737 
1880-649 337*3 26-55 
1880-675 337*2 26-68 

h and c. (II. 1887.) 



...11-5 
...11-5 
...11-8 



19 : 30 III. 
21 : 00 II. 
21 : 05 II. 



1880-636 
1880-649 
1880-675 



74*3 
74*6 

74-3 



iro6 



.i.10-5 19: 25 III. 
10-65 ...10-5 21 : 00 II. 

10-83 10-5. ..10-5 20:55 11- 

A fine quadruple system, with several 
faint companions in the field. O S has 
but a single measure of AB, and the only 
measures are those given above and two 
later measures made at Madison. The 
faint stars have been measured by De. 
only. There is very little if any change 
in CD. 



1851-76 336-8 

1881*16 344-6 

1849*64 224*2 

1867*94 223-8 

1881-16 223-1 

1849*64 269-2 

1868-68 269-3 
1881-23 



1869*76 
1880-65 
1869*76 
1 880-65 
1841-81 
1880-65 
1869-76 
1880*64 



269-0 

113*9 
1147 

338*5 
338*5 
341*8 

337*1 
73 5 
74*4 



1-51 

1*37 
1-38 
1*39 

1-44 

76-10 

75*63 
75*78 

43*36 

43*53 
67-11 

66-91 

25*± 
2687 
10-29 
1085 



02 

& 
02 

De 

02 
De 

/3 
De 

De 

Da 

/3 
De 



1 night 
4 nights 

5 
4 
6 

5 
3 
5 



»> 



»> 



)» 



»> 



» 



ft 



ti 



tf 



»» 



ft 



3 

2 

3 

1 night 

3 nights 

2 
2 



»» 



AaodB 



CandD 



AandC 



A and a 



A and b 



Cand(^ 



b and c 



»> 



No. 722. fi 774. 



R.A. 23** 25 
DecL -f '63* 



i8«| 
40') 



1880*573 
1880-581 
1880*592 



1/ 



7*7 0-44 8-5. ..90 
4*6 0-54 8-3... 85 
78 0-55 8-5.. .9-0 



17 

19 
18 



50 
45 
45 



V 
V. 
V. 



1880-58 67 0-51 8-4... 8-8 

A very difficult pair, even with this 
aperture, discovered at Mount Hamilton 
with the 6-inch. There are no other 
measures. 

T T 
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No. 723. (WiNNECKB.) 



R.A. 23'* 26™ 35' 
Decl. + 30° 47' 



1880*573 1697 1*48 8-O...IO-5 20:40 V. 
The only other measures are : 



1863-85 168-5 



It 
1-51 



Wn 



2 nights. 



No. 724. 72 Pegasi. fi 720. 



R.A. 23»' 28"» o» 
Decl. + 30° 40' 



1878854 
1880-573 
1880592 



128-4 

311-4 
3I3I 



II 

044 
0-45 

0-34 



6o...6-o 
60.. .6-2 
6-0,.. 6- 1 



20: 20 
22 : 05 



V. 
V. 
V. 



A fine pair, but close, and rather 
difficult. The following are all the 
measures : 



1878-74 

187874 
1880-01 



127-7 
128-7 
311-0 



II 
0-40 

038 

0-41 



7 nights 
De I night 
3 nights 



6'0...6'0 
5*5. ..6-0 
6'o...6*i 



No. 725. De. 27. 

R.A. 23'* 32" 53' I 
Decl. + 43° 46' J 

1878-780 70-5 i-'96 9-0... 1 1*5 — 

Discovered by De. The only other 
measures are : 

187267 73-8 2-03 De 3 nights. 



No. 726. K AndromedcB. 

RA. 23*» 34" 30* 
Ded. + 43° 40 

A and B. 



H. 1898. 



;i 



1878-780 188-9 46-34 4'0...ii-o 
1879-458 189-1 47-16 
1879-490 1 88- 1 46-43 



— U. 

...iro 20:00 II. 
...iro 20 : 10 II. 



1879-24 188-7 46-64 ...ii-o 

A and C. 



1879-458 294% 103-17 



...iro 20:05 III. 



No. 727. t Piscium. 

R.A. 23>» 33« 48M 
Ded. + 4^ 59') . 



A and B. 

1879-545 288-^2 53-7 ...13-14 20:45 ni. 

1879*573 ^^7'^ 54*3 ...13 

A and C. (Smyth.) 



21 : 20 



II. 



1879-545 
1879-573 



20 : 40 III. 



21 : 15 II. 



33*5 280-7 — 

33-8 280-3 — 

All single distances. B is very faint, 
and observed for the first time. 



No. 728. S 3034. (7-8 and 9-1.) 



R.A. 23'* 38" 36* 
Ded. + 45° 43' 



1879-458 98-7 5-58 
1880-739 103-4 5-68 
1880-775 1041 5*46 

Relatively fixed. 



7-5—9*0 
8-0.. .9-0 

7-8.. .9-3 



20 : 35 II. 

19 : 55 n. 
21 : 50 II. 



1831-85 
1880-32 



103-8 

I02*I 



II 



5*35 
5*57 



2 
/3 



3 nights. 

2 



if 



1880-593 



No. 729. O S 505. 

R.A. 23** 39" 20M 
Ded. + 19° 45') 

O 

62-2 2-01 7-6...io*5 o 



10 II. 



Unchanged. 



No. 730. fi 390. 

R.A. 23»» 4i"» 34M 
Ded. + 48° 38' I 

1880-739 233^9 18-02 8-3.. .11-8 20:10 II. 
The only other measures are : 

1879-59 



233^9 



i8*35 



Cin 



3 nights. 



No. 731. B.A.C. 8277. OS 507. 

R.A. 23** 42" 50') 
Ded. + 64'' 13') 
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A and B. 



//^ 



i88o'627 251*8 o-6o 8o...8'5 19:40 IT. 
1880-813 2559 057 7-0...80 21 : 30 IV. 

188072 2538 058 7-5. ..8-2 

AB and C. 



1880-627 353*5 4889 
1880-813 3534 4886 



...8*5 19 : 45 II. 
...8-7 21 : 35 III. 



1880-72 353*4 4887 ...8*6 

The distant star has not changed, but 
the angle of the close pair seems to be in- 
creasing. 

No. 732. X 3047. 

RA. 23*» 51" 49M 
Decl. -f 56° 43') 

A and B. 

1880739 70*3 o-'89 — 

A and G. (fi 280.) 

1880*739 185^9 8-o8 ...12*5 20:25 11. 
A slow advance in the angle of AB. 

No. 733. 0X513. 



20 : 20 n. 



R.A. 23** 52" 13 
Decl. + 34** 21 



:i 



1 88073 1 
1880*775 



239 3*43 7*8...9-o 21 : 05 II. 
22*7 3*44 7'5— 9*5 21 : 15 H. 



i88o*75 23-6 3*44 7-6.. .9*2 

The components are relatively fixed. 

No. 734. 27 Pisctum. /3 730. 
(6 and 11.) 



.. 23'* 52'» 32M 

I. - 4^ iy\ 



R.A. 23'* 52"» 32* 
Decl. 



1878*865 262-0 1*49 5*0.. .11*5 — IV. 
1880*829 266*8 1*71 6*0.. .11*0 23:35 III. 

The mean of all mj measures is : 



1878-97 



265*2 



1*49 



/? 



5 nighU. 



No. 735. fi 482. 

RA. 23>» 55» 44' I 
Decl. + 62° 39') 

A and B. 

1880*739 341*6 4*28 9*5... 9*8 21 : 00 II. 

A and C. 

1880*739 *25*9 9*46 ...11-8 21:05 J^- 

The only other measures are : 

1877*25 342°8 4*07 De 2 nights. 



No. 736. 85 Fegasi. /3 733. 





R.A 


. 23»» 


55" 52M 
26° 27' 








D«cl 


I. + 










AandB. 






1878*854 


282°3 


0-98 


6*0.. .11-5 


—~. 


V. 


1879*458 


287*2 


0*73 


6*O...I2*0 


21 : 15 


III. 


1879-540 


278-3 


0*72 


6*0... 1 1*0 


23:25 


V. 


1879*545 


289-4 


o-6i 


— 


21 :45 


V. 


1879*898 


285*9 

300*1 


0*72 
0*61 


...no 




IV. 


1880*573 


21 : 10 


V. 


1880*589 


298*0 


0*68 


...10-5 


21 : 20 


V. 


1880*592 


296*6 


0*62 


— 


21 : 20 


V. 


1880-594 


9980 


0*68 


— 


22:45 


V. 


1880*613 


2988 


0*67 


• 


21 : 50 


V. 






A and C. 






1878*854 




317 1 


1473 


... 90 


— 


V. 


1878*961 


318 1 


f475 


... 9*0 


: 40 


II. 


1878-980 


330 1 


f479 


... 9-0 


23:30 


II. 


1879*030 


311 1 


[4*79 




I : 00 


III. 


1879*458 


29*6 1 


[5*20 


... 90 


21 : 20 


m. 


1879*468 


29*1 1 


[5*02 


— 


20 : 00 


III. 


1879-545 


28-3 ] 


15*04 




21 : 50 


III. 


1879*898 


287 1 


[5*40 


... 9-0 


20 : 40 


IV. 


1880*551 


25-0 1 


15-31 




II. 


1880-559 


25*1 1 


[5*50 


— 


20 : 25 


V. 


1880-562 


25-2 1 


5-32 




19: 50 


III. 


1880*573 


25*0 ] 


15-52 


— 


20 : 55 


V. 


1880*581 


247 1 


15-37 


— 


22 : 00 


V. 


I8805S9 


248 1 


tS-47 


— 


21 : 30 


V. 






A and D. 






1878*961 


277***! < 


5i*73 


...13*0 


0: 50 


II. 


1880*559 


278*0 ( 


64-25 


...12-5 


20 : 30 


V. 
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Undoubtedly one of the most interest- 
ing binary systems. The principal star 
has a large proper motion, and, according 
to Beunnow, a parallax of o'''OS4. The 
discovery of the close companion is due 
to the distinguished French astronomer, 
Flammaeion, at whose request I com- 
menced a series of measures of the more 
distant star. The new star is a very dif- 
ficult object even with this instrument, 
except under the very best conditions. 
As stated in my first series of observations, 
it was evident that a very short interval 
would be sufficient to determine from in- 
spection, without any measures at all, 
whether the new star had the same pro- 
per motion as 85, and therefore whether 
it was a physical system. In six months 
the movement of the larger star in space 
would so much increase the distance of 
the companion if the latter was stationary, 
that the change would be obvious without 
the use of the micrometer. The measures 
since 1878 show conclusively that not only 
does the small star have the same proper 
motion, but also an orbital motion of 
about 12® per annum. My last measure, 
given below, was made at the Washburn 
Observatory in 1881. The star seemed to 
be much more difficult than in prior years, 
after making the proper allowance for the 
smaller aperture of the Madison refractor. 
I have not examined it this year (1882), 
The following are the results of all my 
measures : 



187873 
1879-46 

1880-59 

1881-54 



The position of the 9 m. companion is 
rapidly changing from the proper motion 





2740 


067 


^ 


3nigl 


284-6 


075 


/3 


5 n 


298-3 


065 


/3 


5 « 


3II-5 . 


058 


3 


I nigl 



of A. The following are the principal 
measures : 



1855-00 
1870*00 

1877*94 
1878-54 
1879*27 
1880-57 
1881-54 
1882*77 



o 

105*0 



770 

49-8 

33'^ 
30*4 

25-0 

20-8 

17-1 



II 
300 

16-00 



Bru 

Flm 

3 



t9 
V 



14*0 Flm I night. 

14*40 4 nights. 

14-96 a 8 

15*41 3 6 

16-29 /3 4 

17*34 3 3 

The fourth star, D, is faint, and, of 

course, too distant to have any special 
interest.* 

No. 7Z7. OS 547^ 



R.A. 23** 59' 
Decl. + 45' 



I2») 

9') 



15 


III. 


00 


11. 


10 


IL 


25 


II. 



1880-711 II53 4-65 8-2... 8-3 21 
1880-722 114*7 4*38 8*4.. .8-5 20 

1880-728 1 13-9 4*54 8-5. ..8-5 20 
1880*775 1 157 430 80.. .80 21 

A very interesting pair, and certainly 
binary, as the two components have the 
same proper motion of about i'^ annually* 
The following are all the measures : 



// 



1875-80 


2908 


4-13 


De 


2 nights 


8-0...8-2 


187607 


110-9 


4*49 


02 


3 fy 


8*3.,.8'3 


1879-81 


2939 


4*35 


HI 


2 „ 


— 




1 14-9 


4*47 


/3 


4 „ 


8-3...8-4 



No. 738. S 3062. 



. 23>» 59" 57*) 
. + 57" 46'} 



R.A. 23*» 59 
Decl 



1880-581 
1880*589 
1880-592 
1880*610 
1880*613 
1880*627 



303*4 

304*4 
304*0 

306*2 

304*9 
304*3 



II 
1*57 

1*43 
1*40 

1*62 

1*50 

1-48 



6-8...7*3 
7*5...7*9 



20: 50 
19:15 
19:50 
19:50 
22 : 10 
22 : 40 



^^ 

IV. 
V. 
V. 
V. 
V. 



i88o-6o 304*5 1-50 



See Appendix. 
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Measures of Double Stars made at Mount Hamilton^ California^ November 
I to 13, 1 88 1, with tJie i2'inch Refractor of the Lick Observatory. 

(Tbe measures of SiritUf 40 Eridani^ Z 547, and 4 are incorporated with the Chicago Ohaervstions.) 



No. 739. X 49. (7*6 and 9-0.) 



.. o»» 34» 42«| 
I. - 7° 53') 



RA. o*» 34™ 42' 
Decl. 



1 88 1*832 3202 
1881-835 3206 
1881-838 323-1 



5-92 
6-42 
5*97 



75...9S 
7-7 ..8-8 
7-7... 8-8 



21 : 50 
23:40 

22 : 15 



I. 

II. 

III. 



There appears to be some change : 



1830*92 
1877-30 
1881-83 



3215 
320-5 

321-3 



4-49 
5-92 

6-10 



Z 
Cin 

/3 



3 nights. 

3 
3 



V 



tt 



No. 740. 37 Ceti. S 3. App. I. 



RA. i^ 8™ 2i» 
Decl. - 8** 



2i»l 
34') 



1881-832 3308 49-93 7-0... 8-0 
1881-835 331-1 49-65 — 

1881-838 331-1 50-12 5-0.. .7-0 



22 : 15 I. 

o: 15 III. 

22 : 30 III. 



Eelativelj fixed, but common proper 
motion. 



1836-0 

1878-52 

1881-83 



331-4 
331*6 
3310 



// 



50-12 
50-12 
49-90 



2 
Je 

/3 



4 nights. 

3 
3 



99 



ft 



No. 741. 42 Ceti. S 113. 



RA. 1^ 13'" 41M 
Decl. - 1° 8') 



1881-832 351-5 
1881-835 348-9 
1881845 — 



f6o 
I 60 

1-55 



6-5... 7-0 
6-0...6-2 



22 : 40 

23: 50 

o: 50 



ni. 

Ul. 
UL 



188183 350-2 1-58 6-2...6-6 



No. 742. S 122. 



RA. i»» 20" 4i« 
Decl. + 2** 55 



;i 



1881-832 327-7 
1881-838 329-2 
1881-843 327-7 



6-20 


8-0...9-0 


22 : 55 


I. 


6-29 


7-5...90 


0: 10 


n. 


6-21 


77...8-5 


I : 40 


III. 



1881-84 3282 6-23 7-7...8-8 

Eecent observers make the angle a 
little less than Stbuye's measures. 

No. 743. S. 398. (7-0 and 8*0.) 

RA. i»» 22" 5« 



^'1 
Decl. + 7° 20') 



1881832 986 69-30 

1881-838 99-1 69-47 

1881843 98-6 69-27 

1881-845 — 69-26 

Evidently fixed, 
the measures : 



7-0... 80 
7-0... 8-0 

7-3...8-3 
70.. .80 



23:05 
o : 20 
1 : 50 
o: 40 



I. 

II. 

III. 

n. 



The following are all 



1825-00 
1874-45 
1881-84 



983 
991 

98-8 



69-75 
69-23 
69-32 



S 
De 

3 



2 nights. 

3 
3 



w 



n 



No. 744. H. 3437. 



RA. I^ 22'» 

DecL - 17** 53 



16M 
53') 



1881:832 248-8 11-49 8-0...9-0 
1881-835 2486 12-07 7-5. ..8-7 
1881-838 247-4 12-17 80.. .8-7 



22 : 05 
0:05 

22:45 



I. 
III. 
III. 



1881-83 2483 1191 7-9...8-8 



Probably fixed. 



No. 745. H. 3447. 



R^V. i»» 30- 35' 



DecL - 30** 3 



n 



1881-835 
1881*838 
1881-843 
1881-845 



86% 

87-5 
87-7 



If 
2-13 

2-24 

2'l8 



— 2*22 



6-5. ..7*0 
7-0.. .8-0 

6-7...7*5 
6-5...7-3 



1 : 00 

1 : 05 

2 :o5 
I : 00 



IV. 
IL 
II. 

UI. 
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Change in angle and distance seems 
probable : 



183722 
1846-8 
1877-80 
1881*84 



75*4 
834 
90* I 

87-3 



// 



3*35 
2-95 

2'20 
2*19 



H 
J 

Cin 

3 



I night. 

3 nights. 

4 „ 



R.A. I*" 
Decl. - 

1881-832 195% 36-16 
1881-835 195-3 36-26 
1881-838 196-0 36-30 



No. 746. S 150. 

37™ 22M 
7' 41') 

8-o...8'o 
8'o...8-o 

7'5...77 



22 : 25 I. 

o : 25 in. 

23 : 00 III. 



The components appear to be fixed : 



1831-88 
1881-33 



195*5 
1957 



3^'i9 
36-24 



2 

3 



3 nights. 
3 



M 



No. 747. 8'4 Ceti. S 295. 

R.A.. 2^ 35" 4«| 
Decl. - 1° 12' I 



n 



1881*832 324*0 4-70 6- 5... 9-0 23 : 50 
1881*838 325*0 4-70 ...90 o : 35 



I. 
11. 



1881*83 324-5 4-70 



1881-843 
1881-865 



No. 748. H. 3770. 

RA. 5>» 28™ 33' I 
Decl. - 24° 35') 

17*7 3'94 8*o...i2-o 4:00 
18*2 4-26 — 3 : 50 



II. 

n. 



1881-85 18*0 4-10 

No other measures, except angle of 
lo^-o by H. 

No. 749. H. 5356. 



R.A. 22*» 33" 5» 
Decl. - 28° 



sri 



1881-829 
1881-832 
1881*838 



161-7 

159-5 
159-4 



A and B. 

86^54 7-5... 
86-46 7-5... 
86-85 7*o— 



21 : 30 I. 

— n. 

21 : 45 III. 



1881-83 160-2 



1881-829 
1881-832 
1881-838 



6ri 
58-2 
59-8 



86-62 7*2 
B and C. 

3^96 8*0.. .8-5 
2-89 8-0...8-5 
2-96 8*0.. .8*5 



21 : 35 I. 
— II. 

21 : 50 in. 



1881*83 59'7 2*94 8*0.. .8-5 

The distance of BC seems to be 
diminishing. 



No. 750. 8 Piscis Au^tralis. fi 772. 



R.A. 22'* 49" 1 8* 



DecL - 33' 



i8'l 
in 



1881-835 


235-9 


5-14 


5-0...II-0 


22 : 50 


II. 


1881-838 


2333 


4-92 


...ii-o 


22 : 05 


II. 


1881-843 


238-0 


5-II 


5-0...II-0 


22:45 


II. 


1881-845 


— 


423 


...11-5 


22 : 40 


II, 


1881-859 


236-2 


5-15 


...iro 


23 : 05 


m. 


1881-84 


235-8 


4-91 


...ii-o 







This fine pair was discovered at Mount 
Hamilton with the 6-inch in 1879. 

No. 751. Gruis. 

R.A. 23»» o^ 40»| 
Decl. - 44" lo'l 



1881-843 
1881*859 



21*4 



2-72 



227 2*59 



5*0... 9*0 22 : 40 n. 
— 23 : 10 II. 



1881-85 22-0 2-65 
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APPENDIX. 

Map Showing a Distribution of Double Staks. 

The diagram given at the commencement of this Paper was prepared in the 
first instance for my own information concerning the distribution in space of 
the new double stars contained in this and the preceding catalogues. It then 
seemed that a reproduction of it might properly find a place at the close of 
the series. These double stars are as uniformly scattered over the surface of 
the sky as could be expected when due allowance is made for the unequal 
distribution of stars generally, and the difference in observing weather at 
different seasons of the year. The Milky Way of course furnishes a greater 
number of new double stars than the same area elsewhere ; and that part of 
the heavens on the Meridian in the fall and summer months was more care- 
fully examined, and with correspondingly better results. 

No systematic search has been made for the discovery of new pairs. At 
this time, when comparatively so little has been done in the detection of really 
difficult objects, it is hardly worth while taking the necessary time to follow 
any special plan in looking for new pairs. No appreciable amount of time 
can be lost by the repeated examination of stars when the telescope is directed 
at random. A hundred years hence it may be desirable to make a careful 
systematic study of all the stars, not known to be double, down to the 
eleventh or twelfth magnitude, with the great refiractors of that time, and 
especially if some location shall be found where a steady air and good 
definition can be had most of the time, at certain seasons of the vear at 
least. Under such circumstances a thorough examination by an experienced 
observer of stars not catalogued as double would lead to valuable results, and 
would practically exhaust the field of discovery so far as the moderate or 

[*T t] 
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smaller apertures used in observatories now established are concerned. The 
Southern Hemisphere, however, is an almost untried field, particularly that por- 
tion within 40^ of the South Pole. Very few close pairs have been discovered, 
and in the region mentioned there is probably not one double star known 
that would be called difficult with the telescope of this Observatory. Assuming 
a uniform distribution of double stars in the Northern and Southern Hemi- 
spheres, several hundred fairly close pairs could be picked up with a small 
aperture of first-class definition without going below the eighth magnitude. 
A large number of close and unequal pairs will be found in the naked-eye 
stars. 

The whole number of stars represented in the accompanying map is 
I ,cxx), of the following orders of brightness : — 



Magnitudes. 


No. of Stars. 


! Magnitudes. 


No. of Stars. 


to I'O 


2 


5*1 to 6*o 


94 


II „ 20 


8 


6-1 „ 7-0 


173 


2-1 „ 30 


II 


7-1 „ 8-0 


303 


31 ,» 4'o 


II 


8-1 „ 90 


300 


4*1 » 50 


29 


9'i >» + 


69 


Total 


• • • 


• • • 


1000 



Limiting Distance of New Pairs. 



My catalogues, particularly the earlier ones, contain a few stars which, 
from the distance of the components, it would have been better to reject. 
It may sometimes be desirable to record faint companions to bright stars and 
previously known pairs when they are beyond the ordinary limits of distance, 
but it is rare that the maximum distance of the Pulkowa Catalogue, 16'', 
should be exceeded, and in stars from 8 or 8*5 magnitude down, the companion 
should generally be within 5'' at the most. Pairs of this distance will rarely 
prove of much interest. All the rapid and interesting binaries are much 
closer. 

Omitting some of the wider pairs, and also the close pairs which have 
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not been measured, there are left 743 double stars out of i,cxx) which are 
represented by the following mean distances : — 



Magnitude. 


No. of Stars. 


Mean Distances. 


31 to 4-0 


6 


1-88 


4*1 » 5*o 


16 


I 89 


5' I »» 60 


61 


I 80 


6-1 „ 70 


119 


192 


71 „ 80 


240 


I 36 


81 „ 90 


247 


i'57 


9'^ », + 

Mean 


54 


163 


I distance of 743 stara = 


158 



In the early history of double-star astronomy, when for this work 
instruments were inferior as well as smaller, there might have been some 
excuse for including in a catalogue wide pairs, and those where both 
components were faint; but at this time there is no justification for ever 
calling two tenth-magnitude stars which happen to be 5" or 10" apart a 
double star in the proper sense of the term. At any time since the 
publication of the work of Struve the time spent in observing such objects 
would be little less than lost, and this will necessarily be the case for all time 
to come. Of course it is very easy to make with a telescope very moderate 
in size and indifferent in definition, an imposing catalogue of so-called 
discoveries, so far as numbers go, if these faint and wide couples are included ; 
but the value of such a list now and in the future will depend solely upon 
the number of first-class pairs it contains. The Pulkowa Catalogue, as given 
in Vol. IX. of the publications of that Observatory, will serve as a model for 
this class of work so far as the element of distance is concerned. A close 
pair — that is, where the distance does not exceed i" — should be recorded, 
however faint the components may be, and of course the magnitude of the 
companion to any star should have no weight in retaining or measuring it as 
a double star. 

An examination of the various double-star catalogues of original entry 
with reference to the proportion of close pairs is instructive as illustrating the 
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relative number of systems of this kind in each, as well as showing the 
greater perfection of modern telescopes for this kind of work. Those of the 
Struves are so well known that further comment is unnecessary. 

The seven catalogues of Sir John Herschel contain nine stars where 
lie estimated distance is i'' or less. Of this number I have examined and 
measured seven, the distances being 2'''^ ; i''"8i ("violent suspicion," H.) ; 
i''-02 ("almost certain," H.) ; 2"'2'j] 3''"26 ; i''-2 (" not verified," H.); and 
I ''-So. The remaining two could not be found, one being noted as doubtful 
by Herschel. So that at most we have only two pairs of Class I. 
Herschel gives 68 stars of Class II., estimated 1^'' to 2'', all of which, with 
perhaps three or four exceptions, are below the ordinary limits of magnitude, 
most x)f them being from 10 to 12 magnitude. In all, about 24 of these 
stars have recently been observed, mostly at Cincinnati and Chicago, of which 
16 exceed 2" in distance, and four were not found as described, four pairs 
only coming within the limits of Class II. It is practically certain that of 
the remaining 44 stars there would not be more than a dozen that would 
come within the required distance. I have assumed the number, however, to 

be 20. 

The following Table gives all the principal original double-star catalogues 
published, and the number of pairs in each of Class I. (distance from d' to i") 
and Class II. (distance from i'' to 2"). In the last column is given the ratio 
of stars of these classes to each thousand double stars catalogued by the 
discoverer. 



BuRijUAM, GataJogae of 1,000 stars 


Class I. 


Class U. 


Total. 


Batio. 


266 


254 


520 


520 : 1000 


0. Struve „ „ 547 „ 


154 


63 


217 


400 : 1000 


Strxjve „ „ 2,640 „ 


91 


314 


405 


150 : 1000 


Herschel I. „ „ 812 „ 


12 


24 


36 


45 : 1000 


TTershel II. „ „ 3,429 „ 


2 


20 


22 


7 : 1000 


Alvan G. Clark 


14 


I 


15 




All other observers 


40 


75 


129 




1344 
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From this investigation we find the pairs having a distance not exceeding 
2" are less than i ,400 ; and it is safe to say that the. total number of stars 
now known which can be properly called double is but little if any greater 
than 3,000, and that at least three-fourths of the remainder are not worth 
observing for any reason. 

Later Measures. 

The observations given in the foregomg pages terminate in 1880, but while 
the copy was passing through the press a few measures of specially interesting 
stars have been made by me at the Dearborn Observatory. Most of the 
mean results were incorporated in the proof. The individual measures are 
as follows : — 

40 Eridani. S 518. (Page 236.) 

B and C. 



o u 



1882*988 1 19*7 2*99 

1883-000 1 187 3*15 

188300 ii9'2 307 

S. 503. (Page 248.) 







A and B. 






1883-102 




820 


3*01 


5 :o5 


111. 


1883-104 


81-3 


2-85 


5 ; 10 


ni. 


1883-112 


84-5 


2-84 


3: 55 


III. 



1883-11 82*6 2-90' 

A and C. 



1883-096 


158-3 


24-71 


4 :45 


III. 


1883-102 


^59-2 


24*62 


5 : 00 


III. 


1883-104 


1587 


24-48 


5:05 


III. 


I883-II2 


1587 


24-63 


4 : 00 


III. 



1883-10 158-8 24-61 
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A and D. 






I883I02 


333*9 


234*33 


4 : 50 


II. 


1883*104 


334*6 


233-98 


5 : 00 


I. 


I883II2 


334*5 


233-95 


4 : 10 


I. 



1883-11 



334*3 



234-09 



Sirius. (Page 253.) 



1882-988 




41*6 


ti 
9*i6 


5 .- 20 


III. 


1883*000 


40-3 


9-27 


4 :40 


III. 


1883*074 


41-1 


8-99 


6 : 30 


III. 


1883*107 


39*9 


9'02 






1883*115 


39-8 


9-17 


7: 10 


III. 


1883' 134 


40' I 


8*90 


6 : 00 


III. 


1883*137 


38-1 


917 


5 : 30 


III. 


1883*151 


41-0 


8-92 


6 : 00 


III. 


1883*153 


40-6 


8*91 


7 : 40 


III. 


1883159 


39*6 


8*86 


6 : 30 


III. 


1883*10 


40*1 


9-05 
A and D. 




• 


1883*151 


155*9 


98-46 


6 : 10 


III. 



9 Argus, fi loi. (Page 262.) 



1883*115 



336*2 



// 



o*3± 



7 :45 



This single observation confirms the angular motion shown by the prior 
measures. The seeing was not good enough to measure the distance, which 
was evidently less than when obse^^^ed in 1878. This pair will probably 
prove to be a rapid binary. 
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fL Herctdis. A.C. 7. (Page 294.) 



B and C. 



1883*515 


26 r 8 


072 


1883-523 


260*9 


0-67 


1883-542 


2635 


0-83 



1883-53 2621 074 



The result of these measures is not given on page 294. 



13 DelphinL )8 151. (Page 310.) 



A and B. 



1882-507 


174^^6 


// 


1882-616 


1610 


0-33 


1882-531 


1637 


0-25 


1882753 


170-6 


0-T9 


1883-542 


i8i-i 


0-25 


1883-559 


183-5 


0'20 


1883562 


182-9 


0-24 


1882-60 


1675 


0*26 


1883-55 


182-5 


0-23 



3 nights. 



>» 



III. 
III. 
III. 



V. 
V. 

V. 

V. 

V. 

V. 

V. 



The single measures of the Herschel and Struve companions are given 
on page 310. There has been but little change in the distance of the close 
pair in the last three years. The angular motion since its discovery in 1873 
is not less than 1 80**, and it may prove to have, with the single exception of 
8 Equuleij the shortest period known. 
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8 Equulei. OX 535. (Page 313.) 







A and B. 


1882-616 



12-8 


ii 
0-32 


1882-531 


io*4 


0*29 


1882-753 


6-1 


026 


1883-542 


308-9 


0-20 


1883-5.59 


302-8 


0-23 


1883-562 


3110 


0-21 


1882-63 


9-8 


0-29 


1883-55 


307-6 


0-2I 



V. 
V. 
V. 
V. 
V. 
V. 



3 nights. 



») 



I have given particular attention to this interesting pair this year (1883), 
and made a good set of measures in a new quadrant from that in which all 
the prior measures have been made. The distance is so much less in this 
position that the pair would doubtless appear to be single with most of 
the telescopes heretofore used. The measures of the last four years are 
specially important in determining the direction of the smaller component of 
the system, and giving the general rate and direction of the motion, so that 
the prior scattered measures can be used in determining, roughly at least, 
the period of rotation. The magnitudes were carefully estimated, particularly 
in 1880, when the difference was very obvious, and I am certain that in all 
my measures the smaller star, B, is in the north following quadrant. With 
instruments much smaller than this, the difference in brightness in so close a 
pair would be hardly appreciable, and consequently some of the angles given 
in the earlier observations require a correction of 180^. 

I have endeavoured to harmonise the various measures, and ascertain 
approximately the period. The distance never exceeds o"*4, and all the 
measures, with the exception of those of 1883, have been made at about the 
maximum distance, and when the stars had nearly the same direction with 
reference to each other. The distances may therefore be repeated in this 
examination. The following are all the measures down to date, so far as I 
have been able to learn : — 
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li'ii 



i8Si-6« 


200-6» 


OS 


1 nighto. 


■8S3-9> 


191-9 


OS 


1 night 


i85l'7 


29-5' 


OS 


2 nights. 


>858-59 


16-8 


OS 


1 night 


1859-65 


■3-S 


OS 


1 » 


1865-91 


203-3 


OS 


I » 


i869-;4 


i5-6« 


Hary. OoU. 


6nighto. 


1870-73 


8-0 


Du. 


might 


1874-72 


202-3' 


OS 


3 nighto. 


1880-60 


29-1 


fi 


S .. 


1881-46 


22-1 


f 


4 » 


1882-63 


9-8 


P 


3 ., 


■883-SS 


307-6 


fi 


3 .. 



To the angles marked (*) a correction of 180° has been applied. In the 
following diagram the measures are repreeented, and, I think there can be 
no doubt, in the proper quadrant : — 




[It t] 
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[325] 



3 


Star. 


B.A. 1880. 


DecL 1880. 


P 


D 


Mags. 


_ 




IOI4 


LL. 47287 


h 



m 8 


/ 
+ 31 



340 


20 


7-0... 120 




IOI5 


LL. 368 





14 27 


+ " 39 


100 


05 


8-5= 8*5 




IOI6 


D.M. (32^) 324 


I 


42 52 


+ 32 29 


45 


06 


8-5... 8-5 




IOI7 

IOI8 


• • • • • • 

LL. 1 1965 


6 
6 


6 28 
10 6 


- 2 55 

— 2 50 


180 
60 


08 
5'o 


8-7... %'% 
8*5...i2-o 


Found in 
looking for 


IOI9 


• • • • « ■ 


6 


II 26 


- 3 


280 


I'O 


8-0... 95 


j H. 383. 


1020 


W. VL 387 


6 


15 46 


+ 28 49 


170 


1*5 


8-0...I0-0 




I02I 


W. VI. 648 


6 


24 8 


+^8 28 


120 


08 


8*o... 9-0 




1022 


W. VL 1557 


6 


53 15 


+ 27 26 


160 


I'O 


8-5... 8'5 




1023 


D.M. (26°) 1498 


7 


7 45 


+ 26 5 


130 


03 


8-5... ^'S 


Suspected 


1024 


D.M. (29°) 1520 


7 


13 58 


+ 29 35 


no 


I'O 


9'o...ii-o 




1025 


LL. 45242 


23 


I 38 


+ 12 I 


270 


I'O 


8'o... 80 


AB I 














90 


15-0 


...12*0 


AC 1 





CORRECTIONS. 

p 96 1 is identical with p 963. The seconds of R. A. should be 59*, as given in the latter number. 
From the two sets of measures we have : i4i°'4 : 8 ''oo : 6*9... 11*5 (1880*57), 7 nights. 
P 973. The Declination should be +8** 35' in place of + 18** 35'. 
P 1013. This is identical with )3 775. 



Chicago: October 13, 1883. 
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DOUBLE STAR OBSERVATIONS 



Made in 1877-8 at Chicago with the i8.]^-mcA Refractor of the 
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COMPBI8IN0: 



I. A CATALOGUE OF 251 NEW DOUBLE STARS WITH MEASURES. 
II. MICROMETRICAL MEASURES OF 500 DOUBLE STARS. 



By SHERBU/INE W^ESLEY BURNHAM, M.A 



Double Star Observations made in 1877-8 at Chicago toith the i8i-mcA 
Refractor of the Dearborn Observatory^ comprising: 1. A Catalogue 
0/251 New Double Stars with Measures ; II. Micrometrical Measures 
of 500 Double Stars. By Sherburnb Wesley Burnham, M. A. 



INTRODUCTION. 

The astronomical observations contained in the following pages were 
made between July 22, 1877, and October 15, 1878, with the i8i*inch 
refractor of the Dearborn Observatory, and comprise a catalogue of 251 new 
double stars, and measures of 500 double stars already known, making a 
total of more than 1,400 micrometrical measurements. 

As but little use has been made of the great Equatoreal since its erection 
in Chicago, and no publications have been issued by the Observatory, a brief 
description of the instrument and its accessories may be of interest. 

HISTORICAL. 

The Chicago Astronomical Society was organised in 1862. At that 
time an object-glass of 1 8i inches was still in the possession of Messrs. Alvan 
Clark & Sons, which they had made for the University of Mississippi, and 
which was left upon their hands in consequence of the breaking out of the 
civil war of the rebellion. Steps were at once taken to secure what was 

r 

then the largest object-glass in the world. Negotiations for its purchase 
were pending with other parties ; but, by the prompt and decisive action of 

B 
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the Hon. Thomas Hoyne, the glass was secured and a contract made for a 
complete mounting, at a cost of about i^i8,cxx). This amount was raised by 
subscription, the persons subscribing thereby becoming members of the Astro- 
nomical Society. A massive tower, about 90 feet in height and attached to 
the building of the Chicago University, was erected, and the instrument, in 
the early part of 1 864, put in position. The tower alone cost i^30,cxx), the 
entire expense of which was defrayed by the generosity of a single citizen, 
the Hon. J. Young Scammon. Mr. Hotne, in his report as Secretary, giving 
a "history of the foundation of Dearborn Observatory," justly says of 
Mr. Scammon, " his name is associated, by his culture and love of art and 
science, with the rise and progress of nearly every school, scientific enterprise, 
benevolent institution, and work of material progress in Chicago since it had 
a beginning." Mr. Scammon has been President of the Astronomical Society 
from its organisation, and has liberally contributed towards the support of 
the Observatory. A meridian circle of 6 inches aperture, by Repsold, was 
subsequently purchased, with which, under the directorship of Professor 
T. H. Safford, a zone of star observations was commenced for the great 
Catalogue of the German Astronomical Society. This work was suspended 
by the great fire of October 187 1, and has not been resumed. 



THE EQUATOBEAL. 

The Equatoreal has a clear aperture of 1 8i inches and a focal length of 
23 feet. The finder has an object-glass of 3I inches in diameter. The 
mounting is of the usual German form, and supported by a single block 
of stone resting on the top of the pier. It has a Bond spring-governor 
driving clock, which latterly has carried the instrument very steadily. At 
times I have found it necessary to increase the driving weight, and occa- 
sionally to overbalance the instrument, thereby reducing the resistance* 

The right ascension and declination circles are respectively 20 and 30 
inches in diameter, finely divided, and furnished with reading microscopes. 
On the outer portion of each circle coarse divisions in black on white 
ground have been painted, reading by similar verniers to minutes in right 
ascension and to 5' of arc in declination. To the eye end of the telescope is 
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attached a small terrestrial glass of about i \ inch aperture, with a ball and 
socket joint so that it can be directed to the coarse divisions of the declination 
circle. Two of the lenses of the erecting eye-piece were removed in order 
to shorten the focus and bring it, when directed to a point about 1 5 feet 
distant, within the limit of the draws of the glass. With the " bull's eye " 
lamp ordinarily used the instrument can be set in declination or a 
reading taken without leaving the eye end of the telescope. This reading 
glass can be instantly removed and attached to the opposite side of the main 
tube so as to be always convenient to the eye when the instrument is 
reversed. I have never found it necessary in a single instance to use 
the fine graduations of either the right ascension or the declination circle. 
The smallest stars have been identified without difficulty, and for all 
practical uses these divisions, put on with a brush, serve as well as the most 
expensive and finely graduated circles. 

The right ascension circle can be read from the floor with the lamp, 
but in most positions it is troublesome to set in right ascension, for the 
vernier cannot be seen when the observer is within reach of the telescope. 
To obviate this difficulty and save time in an operation which has to 
be repeated many times each night, I have attached a device which, so far 
as I know, is new, and is so simple and efficient that a brief description of 
its construction may be of service to others. 

At the eye end of the telescope, from an axis placed exactly at right 
angles to the plane described by the tube when moved in declination — in other 
words, parallel to the declination axis — ^is freely suspended a thin disk, in 
shape nearly a semicircle and about 10 inches in the longest direction. This 
carries an arm of about 7 inches radius, moving about a fixed pin near the 
middle of one side of the disk. To this arm is attached a tolerably sensitive 
level filled with red fluid and having a long bubble. Part of a circle is 
described on the disk, having for its centre the centre of motion of the level 
arm, and this is divided into hours and minutes of right ascension, as here- 
after described, for three hours each side of the zero point, which is on a 
level with the centre of the circle when the telescope is in the meridian. 
The edge of the disk extends a little beyond, and is parallel with the divided 
part of the circle, and a friction wheel is attached to the extremity of the 
level arm with a projecting milled head. This wheel, having an elastic 
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surface of rubber, presses against the circular margin of the disk. By 
turning the head, the level arm is moved to and remains in any position of 
the scale. In setting on an object, the telescope is first set in declination 
and the arm moved on the proper side of the zero point a distance equal 
to the diflference between the right ascension of the object and the sidereal 
time. The telescope is then moved in right ascension until the bubble 
comes to the middle of the level. In identifying a star it is only necessary 
to turn the arm until it is level, and add to or subtract from the sidereal 
time, as the case may be, the reading of the scale. My practice has been to 
set my watch at the beginning of an evening's work to sidereal time. The 
difference in rate for a few hours is of no practical consequence, and it is 
much more convenient than a chronometer. It is quite necessary that the 
axis fix)m which the disk is vertically suspended should be exactly in 
position, and adjusting screws are necessary. For convenience I have 
placed this axis between the lower end of the finder and the main tube. 
The level has to be adjusted on the arm so that its axis is parallel with the 
line joining the centre of motion of the arm and the point at which the 
reading is made. When the axis of the disk is in its proper place and the 
level arm moved so as to bring the bubble into the middle, it will remain 
there with any motion of the telescope in declination, and give the same 
reading with the instrument reversed for equal distances from the meridian. 
The disk, with its attachments, can be instantly removed, or can be reversed 
with reference to its axis, so that, when the telescope is on the other side of 
the pier, the graduated side of the disk shall be presented to the observer. 
The value of the divisions of the scale, expressed in degrees for each 10 
minutes of right ascension, were calculated by the formula 

R sin h 
cos I 

where a is the meridian distance, b the altitude, and / the latitude of 
the place. These lo-minute spaces were then subdivided into five equal 
parts, making the 2 -minute divisions in the first hour from the meridian 
equal to 0*045 of an inch. They are of course a little less as they recede 
from the zero point of the scale, but still are wide enough to give with 
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certainty the nearest minute. It is but the work of a moment to set on 
a star, or take position of an unknown object, without leaving the seat, 

I have found this simple contrivance of the greatest service in actual 
work. It was roughly made of wood by myself as an experiment ; but 
it has so completely answered the purpose that I have used it ever since. 
By some little modification it can be made to indicate the declination 
of the telescope as well as the right ascension. 



THE MICROMETER. 



The micrometer, made by Clark & Sons,'^is provided with five eye- 
pieces, the powers of which I have measured as follows : — 



I 


190 


II 


292 


III 


390 


IV 


638 


V 


92s 



In addition to the micrometer screw, there is, on the opposite side, 
a coarser screw, moving both wires for bisections or bringing the wires up to 
the star, and a rackwork by which the eye-piece can be moved by the wires 
at right angles to the axis of the telescope, and the object and the wires 
placed in the extreme edge of the field. There is no provision for changing 
the coincidence of the wires. The position circle is 8 inches in diameter, 
with two verniers. From transits of circumpolar stars I have adopted 
1 1 ''-4 20 as the value of one revolution of the screw. In the early part 
of the work a slightly lower value was assumed from information ; hence 
some few meastires of wide pairs, as printed in communications relating 
to special objects in various Periodicals, will be found to differ slightly from 
the measures as recorded here. In distances where the change is sensible, 
the proper correction has been applied. 
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CLASSES OP DOUBLE STARS OBSERVED. 

At the outset I determined to confine my observations as closely 
as possible, first, to pairs which, by reason of their extreme closeness 
or inequality, were peculiarly within the province of a large aperture ; 
secondly, to double stars which, from the above conditions or the neglect of 
observers, have been measured but rarely or not at all in the last thirty or 
forty years ; and thirdly, to certain difficult pairs recently discovered, princi- 
pally by Mr. Alvan G. Clark and myself. 

The second class of stars alluded to is a large and varied one, 
comprising many examples from the oldest lists of double stars, in fact, 
all Catalogues since Sir William Hebschel, as well as occasional modem 
discoveries. Many observers have gone on from year to year observing 
over and over again the same familiar stars, of which Castor^ y Virginia^ 
e Lyrce may be cited as examples. Not that those stars are not important, 
but that they have been obj^erved at the expense of hundreds of others 
equally important, and in one sense more important, for the reason that so 
little is known of their true character. It is the more to be regretted because 
most of these well-known systems are extremely easy — so easy, indeed, with 
the apertures generally employed, that the work of measuring them would 
for that reason be to some extent uninteresting to many observers; and fine 
refractors of 6 or 7 inches aperture and upwards ought, it would seem, 
to do more than deal only with couples which a 3-inch aperture will 
show perfectly. Many series of measures have been published from time to 
time, made with first-class instruments, which do not contain half a dozen stars 
each beyond the reach of an aperture giving one-third of the light. The 
result of all this is, that we have a large number of measures of a comparatively 
small list of stars, sometimes several hundred individual observations each, 
and only a very limited number, often none at all, of recent measures 
of a very much larger list. Of the four or five thousand double stars now 
known — leaving out the wide, faint, and apparently insignificant objects 
incidentally picked up in the sweeps of Sir John Hkrschel — ^the real 
character and rate of the relative motion, if any exists, of but a few dozen 
are understood. 

In this connection I cannot forbear allusion to one distinguished observer 
who has followed no beaten track, whose indefatigable zeal is manifested in 
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every field, whose skill as an observer, if it has been equalled at any time, 
has never been excelled. The notes to the following measures will furnish 
some evidence of the wide range and the importance of the observations of 
Baron Dembowski. While he has systematically observed, each year for a 
long time, most of the more important of the old binary systems, he has found 
time to measure a large number of the most difficult pairs from the 
Catalogues of Struve I., Struve II., Herschel, and recent observers. The 
address of Lord Lindsay, President of the Royal Astronomical Society, in 
awarding the gold medal to Baron DbmboWski in the early part of the 
present year, contains a brief account of his labours ; but it is probably not 
generally known that his micrometrical measures of a large number of 
important pairs are as yet unpublished. In the interest of my General 
Catalogue of Double Stars, I have been favoured with perhaps several 
thousand measures altogether, not included in his printed observations. For 
several years he has given no inconsiderable portion of his time to measuring 
the new pairs discovered by myself with the 6-inch refractor. Of these 
double stars — upwards of 400 in number — not less than 1,500 measures 
have been made, only a few of which have been published. It is to be 
hoped that at an early day Baron Dembowski will publish his observations 
in a complete form. They are scattered through many volumes of the 
Astronomische Nachrichten^ and are apt to be overlooked without a systematic 
search for particular stars. Omit the observations of Dembowski and 
0. Struve, and our knowledge of nine-tenths of the double stars would not 
be materially advanced in the last thirty years. 

Some of the new pairs in the accompanying Catalogue have been 
measured by Baron Dembowski, and I am fortunate in being able to present 
his measures in addition to my own. Few observers would be able to 
measure such stars and those habitually observed by him with an aperture 
of only 7 inches. It is another illustration of the truth that much more 
depends upon the observer than the size of the instrument. I may add that 
nothing has been more gratifying and flattering to me than to find my 
measures of a difficult pair with i8i inches aperture agreeing closely with 
the measures of Baron Dembowski with 7 inches. 
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METHODS OF OBSERVATION. 

In making my measures I have used almost exclusively a bright wire 
illumination, and always red light. While I do not know that the latter is 
indispensable, I have found it so satisfiactory that I have not tried any other 
colour. With the proper amount of light from the right direction I find the 
wires smaller and sharper than with a bright field, and the illumination does 
not injuriously affect the visibility of the faintest stars. I have found it 
true that many, if not most, of the minute stars measured are more obvious 
under a suitable illumination of this kind than with the lamp removed 
altogether. I have never seen a star so faint that it could not be equally 
well seen with a sufficient illumination to show the wires with desired 
distinctness. 

The micrometer is furnished with two hollow arms on opposite sides of 
the main tube, making an angle of about 45° with the optical axis of the 
telescope, fi'om which the lamp is suspended. These arms are attached to a 
collar which revolves about the fixed tube of the micrometer, the light 
j)assing through a series of holes in the latter and striking the wires directly. 
The colour of the light is produced by a slip of red glass moving in a slot 
in front of the lamp in such a manner as to regulate the quantity of light as 
well as the intensity of the colour. In making a measure of either distance 
or angle, these arms are turned so as to bring them approximately into the 
plane of the micrometer screw. The light then strikes the wires at right 
angles and produces the strongest illumination. A constant position of the 
lamp with reference to the wires is doubtless important, and certainly tends 
to make the observations uniform. The lamp can be readily shifted so as to 
give a bright field ; but I have been unable to find in my own observations 
any special advantage in this method, even with bright stars. 

Most of the close pairs, and generally those under i'\ have been 
measured with the highest power. Eye-piece I has been very rarely used, 
and II only in measuring wide pairs on poor nights. Most of the measures 
have been made with III, IV, and V. I have not indicated the power used 
in each measure, as it could be of little interest to other observers. With 
reo^ard to the use of powers, much depends upon the quality and aperture of 
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the telescope and the atmospheric conditions at the particular time, and 
something upon the eye and habits of the observer. 

In regard to the manner of observing, it should be stated that the 
Observatory is provided with no seat or couch for zenith observations or 
measuring stars in high altitudes, and it haa been impossible for me to give 
that attention, in making measures, to the position of the head, and body of 
the observer that the most experienced observers consider important. 
Por moderate altitudes I have used a step-ladder, making each step a 
tolerably comfortable seat by the simple expedient of placing a box on the 
step below equal in height to the distance between the successive steps. 
This has answered reasonably well for zenith distances not less than 25^ or 
30^ I shall provide myself with better facilities for the next series of 
measures. 

The method of double distances has always been employed, except in 
perhaps half a dozen instances of remote stars, which are noted in the 
measures. I have usually taken five readings for position and three on 
each side for distance. Shortly after commencing work I found there was 
some ^^ shake " in the micrometer screw, and in the few measures made prior 
to that time (1877*681) I have rejected those of distance or given them to 
a single decimal place. The micrometer was then put in good order, and 
has so remained. 

As to the performance of the telescope, the discoveries and measures 
themselves are the best evidence. I will only add that the object-glass, 
now that it is in much more perfect adjustment than it has been for many 
years, is fully up to the standard of excellence found in all the refractors 
manufactured by Messrs. Alvan Clark & Sons. The separating power is 
nearly, if not quite, what it should be in accordance with the formula of 
Dawes — 

4"'S4 
Aperture' 

With the highest power and under favourable conditions, I think it will 
fistirly separate two equal stars with a distance of 0^^*25. 
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STAR MAGNITUDES. 

In the magnitudeB asBigned to tbe smaller stars of the new pairs there 
is some room for doubt. When tliey do not fall below 12 of the scale 
employed (Sthuve's) I have not felt much hesitation, because standards of 
comparison are familiar. The tendency would probably be, in using a large 
aperture, to overestimate the brightness ; but when stars that are faint in such 
an instrument, and more or less diflicult from their proximity to bright objects, 
■ are to be estimated, the absence of the practical extension of any scale to such 
limits renders the values somewhat uncertain, however consistent they may 
be with each other. Professor Pickering, of the Harvard College Observa- 
tory, has commenced a series of photometric observations of double stars 
with comparisons running down to the limit of visibility with the 15-inch 
refractor. This systematic work cannot fail to be of the highest importance. 
Even a few of these small stars, with the magnitudes absolutely determined 
by the methods employed by Professor Pickering, will be of great assistance, 
by enabling the observer to have in his own mind some standards with which 
to compare. 

MEASURES OF OLD DOUBLE STARS. 

In preparing a working list I have been guided by the principles and 
considerations already mentioned. But, in order to fill up all the time, it 
was necessary that a considerable portion of this list should consist of wide 
pairs, such as could be observed when the weather was unsuitable for more 
interesting and difficult objects. In selecting these 1 have taken such as 
seem the most important from the absence of any recent observations. I 
have usually observed on each night the most difficult and close pairs I 
could measure under the circumstances. The very best nights have been 
given to pairs under o"'4, or, if very unequal, under i". The magnitudes 
given in the eighth column of the measures are taken from the original 
Catalogue in which the pair is first found, with the exception of the OS 
jjairs, the magnitudeB of which are from Dembowski's measures of the 
Pulkowa Catalogue. 
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NEW DOUBLE STABS. 

Much less time has been given to the discovery of new objects than 
might be supposed necessary from the number of new systems in the following 
pages. When the time required to make more than 1,400 micrometrical 
measures is taken into account, it will be seen that no very large proportion, 
relatively, could remain for new fields. Many of the new doubles are naked* 
eye stars, and some of them of the most interesting class. 

The following is a list of 5 1 naked-eye stars whose distances are within 
the limits adopted by Stbuve, with the corresponding Catalogue number : — 



$ 


Star. 


Distance. 


» 


Star. 


Diftaoet. 


491 


^ Andromedflo 


2786 


616 


yBootis 


2618 


492 


B.A.C. 201 


1*82 


618 


i^ Libnd 


r86 


506 


i| Pisoinm 


1*02 


625 


w Uercolis 


1*90 


513 


48 Cassiopeua 


1-07 


627 


S2 Hercnlis 


183 


S18 


Coti389 


1*57 


633 


y Draconis 


20-88 


5" 


Peraei 67 


586 


637 


W> XVIII. 28 


7-26 


S22 


ft Arietis 


19*10 


648 


B.A.C. 6480 


0-61 


524 


20 Peraei 


034 


653 


/I Aqniln 


21' 


531 


L6275... 


2*43 


654 


52 Sagittarii ... 


2-93 


535 


38 Penei 


0-96 


660 


B.A.C. 6963 


944 


544 


36 Tauri 


2S'o6 


668 


B.A.C. 7080 


464 


547 


47 Tanri 


0*89 


669 


«• Cygni 


I7"26 


550 


a Tauri 


3045 


672 


71 AqnilflB 


3052 


553 


0* Ononis 


28s8 


67s 


SI Cygoi 


278 


555 


/3 Ononis 


02 


685 


2 Pegasi 


29-82 


570 


II Monocerotis 


2579 


690 


ft Cephei 


1927 


578 


^ M54S 


1-72 


694 


LaoertflB 4 


0-50 


587 


IS HjdriB 


0-45 


697 


19 Cephei 


1975 


588 


Hydra 96 


a^37 


702 


2 Cepbei 


1937 


590 


29 Ujdra 


1080 


703 


a Laceite 


30-16 


596 


LeoniB 222 


2-38 


717 
718 


8 Andromedo 


761 


599 


6s Leonis 


1-78 


64 Pegasi 


o'46 


600 


Crateris 36 


I-2S 


720 


72 Pegaai 


0*40 


60s 


B.A.C. 4149 


1-25 


730 


27 Pisciom 


1-42 


60S 


IS Canes Ven 


I"2t 


733 


85 Pegssi 


0-67 


612 


B.A.C. 4SS9 


023 






w 
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In conformity with my experience heretofore, a number of previously 
known double stars from the various Catalogues have been found to have 
other and closer components. In most instances the difficulty of the object 
will account for its non-discovery by prior observers. The following is a 
list of 35 such pairs, with the distances of the old and new companions and 
the corresponding number in my Catalogue :— 



$ 


Double Star. 


New. 


Old. 


fi 


Double Star. 


New. 


Old. 


48/ 


^ ly ••• ••. ••• 


2'04 


27'c>6 


600 


9N. 26s=Sh. 120 


••• 


1-25 


61-53 


510 


«V. 92 


i'59 


5356 


601 


^IV. 112 = 8.627 


... 


0-81 


28*16 


5" 


2 171 

• 


369 


29*69 


608 


2 24 App. I. (15 Canes 


1*22 


28830 


5«4 


S 318 (20 Persei) ... 


o'34 


14-04 




Venatici) 






» 


530 


S 366 re;. 


1-99 


4897 


614 


02 271 




0*60 


• • • 


536 


S. 437 ... 


0-44 


3672 


617 


S. 663=^^ VI. 117 




273 


59*44 


550 


2 2 App. II. (Aldeb.) . 


3045 


"3*9 


618 


IS VI. 44 (* Libiw) 




1*86 


57*46 


551 


H. 3261 (96Tauri) ... 


6-26 


3075 


620 


H. 4803 




0*86 


50-25 


555 


S 668 (/3 Ononis) ... 


0*2 


914 


632 


02 336 




546 


42*80 


557 


S 721 


0*46 


2432 


638 


2 2287 




1*71 


2233 


558 


2 14 App. I. (^ Orionis) 


3379 


52*80 


639 


Sh. 264 




o'S 


17*30 


,559 


JtL« ^^^ ••«. ••• ••• 


174 


50-85 


643 


2 2342 




8*86 


28*80 


575 


21057 


0*69 


15-87 


652 


2 2539 = ^^ U. 99 




478 


5*60 


579 


02 173 


0-84 


16*60 


655 


2 2549 




1*93 


22-86 


580 


PoUnx 


• • • 


• ■ * 


686 


02 (App.) 220 




04 


41*67 


58^ 


2;[i79 


376 


1975 


702 


2 58 App. I. (^ Cephei) 


19*37 


40*48 


584 


S. 571 


r6i 


4497 


713 


2 2959 


... 


8*31 


1377 


587 


S V. 120 (15 Hydrae). 


0-4S 


4575 


733 


— (85 Pegasi) 


... 


0*67 


14*40 



The date of the discovery of the new stars is generally that of the first 
measure. The reference number in the first column is continued firom 
the preceding series of Catalogues of new double stars, which have been 
published as follows : — 

i.8. March 1873. 

May 1873. 

December 1873. 
Jane 1874. 

November 1874% 



First Catalogue 


Nos. I to 81 


Second 


if 


99 82 „ 106 


Third 


n 


^, 107 „ 182 


Fourth 


99 


»> 183 „ 229 


Fifth 


99 


|> 230 ^, 300 



» 



M 



W 



9» 



>• 



>9 



f» 
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Sixth Catalogae Nos. 301 to 390 Astronomtsche Nachrichten^ No. 2062. 

Seventh „ „ 391 „ 436 „ „ No. 2103. 

Eighth yy „ 437 „ 452 American Journal of Science July 1^7 7* 

Ninth yy „ 453 „ 482 Monthly Notices B.A.8. December 1877. 

The present work forms the tenth Catalogue of the series, and extends 
the number of new pairs to 733. 

Of the 251 stars in this list, 75 pairs are from o'' to i'' in distance, and 
59 pairs from i''to2^ 

The weather during the period covered by these observations has been 
very unfavourable much of the time. For weeks together there has not 
been a single good night. Two evenings each week the instrument has been 
at the service of visitors. 

I have made a few observations in other directions, but they are of 
minor interest, and, with the exception of the two new nebulsB, are not 
included in the results here given. I have intended to give my whole time 
to the more important and extensive field of double-star, work, and particu- 
larly to that portion of it most worthy of so large a refr^u^tor, now best 
known as the instrument with which the companion of Sirtua was discovered 
by Mr. Clabk in 1862. 

In conclusion, I may add that my work has been wholly a labour of 
love. During the business hours of every day I have been otherwise fully 
occupied, and hence my observations have been prosecuted often at the 
expense of rest, sleep, and recreation. I submit the results to the Royal 
Astronomical Society as the first contribution of the great Equatoreal of the 
Dearborn Observatory. 

OhieagOf October 15, 1878. 
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ABBBEYXATIONS USED IN THE NOTES. 



Abo. 


denotes 


Aboelakdjbs. 


En. denotei 


f Knott. 


A. C. 


99 


At.yan Clark. 


Ma. „ 


Madler. 


A. G.C 


• II 


Alyan G. Clark. 


Mh. „ 


MiTCHEL. 


P 


» 


BUBNHAII. 


Mu. „ 


Awnalen Konig. Stem. Mimehef^ 


Dk. 


»> 


Dawes, 




XYli. 


Dk. 


»> 


Dembowski. 


Ni. „ 


Newcohb. 


Dy. 


II 


DUNER. 


s 


Struyb. 


En. 


II 


Ekgelmank. 


OS „ 


Otto Struyb. 


Flm. 


II 


Flammaeion. 


0. s. „ 


Ormond Stone (indndiog mei^ 


Gl. 

V 

H. 

Hd. 


n 
II 
II 
II 


Glsdhill. 
Ukrschel L 

HSRSCHEL n. 

Haryard College Obser- 
vatory. 


Se. „ 
Sh. 
Sep. „ 


Bures of H. A. Howe and 
WiNSLOw Upton). 

Sbochi. 

South and Hersohbl. 

SCHIAPARELLL 


Hl. 


II 


Hall. 


Sm. „ 


Smyth. 


Hn. 


II 


HOLDEN. 


Wn. „ 


WiNNECKB. 


J. 


II 


Jacob. 


W. 8. yy 


Wilson and Sbabroki, 
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I, — Catalogue of 251 New Double Stars. 



Ho. 


Star Ontalogne. 


BJLx88o. 


Ded.x88o. 


Fodtton 
Angle. 


Diitaaot. 


Kftga. 


Epoch 
1870+ 


Notoo. 


483 


L. 47348 ... 


.•• 


h m ■ 
249 


e # 
40 II 


e 

447 


m 

2*37 


7*5 ... 11*8 


8657 


Om of a wide pair. 


484 


Aig.(5i^)9 


.•• 


3 30 


51 22 


1541 
158*4 


1*92 
1-99 


8-0 ... 12-0 
7*5 ... 1 1-8 


8-647 

8*673 




485 


Aig. (Sf) 22 


... 


430 


58 6 


1457 
151-3 


0*3 ± 
0*41 


8*5 ... 8*5 
9X> ... 9*2 


7*553 
8-796 


1 


486 


Ceti33 ... 


... 


8 19 


-827 


3-4' 


3*35 


6-0 ... 11*5 


7*775 














67 


2'8o 


60 ... 120 


8701 




487 


a 17 


••. 


10 18 


2838 


29-1 

28-7 

2647 


... 
27*06 

1*93 


8-0 ... 9*2 

80 ... 9*5 
12-13 


7*731 
8-775 
7*731 


AandB. ^ 
BandC. 


1, 










• 


266-1 


2' 16 


12*5 


8*775 




488 


L. 465 ... 


... 


17 $2 


-4 8 


3477 


3*30 


8 ... II 


7*703 














3467 


3*25 


7 ... io*5 


8*594 


. 












3485 


3*31 


7*5 ... lo-o 


8*610 














3488 


3*43 


... ••• 


8*701 




489 


Aig. (43*) 80 


••• 


19 40 


43 31 


178-8 
187*7 


2-5 ± 
3*43 


8*5 ... II 

8*0 ... 12*5 


7*785 
8*671 


V eiy poor. 


490 


i3Ceti ... 


... 


29 3 


-4 15 


653 


37*12 


6 ... 12-13 


7780 


Difficult. 


491 


1 Andromeda 


... 


032 54 


30 12 


298*9 
300-7 
2984 


2798 
27-86 
27*74 


3 ... 12*5 

... ... 

... ... 


7725 
8*742 
8*744 




492 


6.A.C. 201 


... 


38 28 


54 34 


>53-5 
1517 


1-82 
2-01 


6 ... 12 
6 ... 12 


8-671 
8*796 




493 


Aig. (SoT 137 


••• 


039 4 


5027 


Sri 

517 
52-6 


0*8 ± 
0*83 
0-88 


9*0 ... 9*0 
9*2 ... 9*2 

... ... 


7586 
8-671 

8-673 




494 


L. 1266 ..« 


... 


40 52 


-I 54 


166-3 
170-6 


142 
>*35 


••• 
8*2 ... 8-2 


7703 
8-701 




495 


L. 1308 ... 


••. 


42 25 


18 2 


230*9 


0*58 


7*5 ... 7-5 


8*701 




496 


L. 1416 ... 


... 


045 17 


12 8 


1-9 
2-9 


5*18 
5*06 


6 ... 12-13 

7 ... 13 


8*701 
8*775 


8 mag. in L. and 7 mag. in Arg. 


497 


BjLO. 239 


... 


045 55 


6028 


171-6 


121*20 


6-0 ... 9*0 


8*663 


AandB. 












1501-9 


0-9 


9-0 ... 11-12 


7*586 


B and C. 


498 


L. 1459 ••• 


•1. 


04633 


9 9 


155*3 
157-2 


2*50 
2*56 


8 ... 12-13 
8 ... 12 


7742 
8*775 




499 


TOaviopeiA 


... 


48 50 


60 I 


3487 


52*22 


3 ..• 13 


8*647 


Two brighter in 175*7 and 198^1. 












3485 


5233 


13 


8796 







i8 
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No. 


star Oatalogae. 


B.A.X880. 


DeoL x88o. 


Poeition 
▲ngle. 


Distance. 


Kagi. 


Epoch 
1870+ 


NotM. 






h m 8 


1 





u 








500 


L. 1539 ••• 


48 51 


30 I 


291*7 


I-17 


8*0 ... 8^0 


7*969 












2862 


0*92 


8*3 ... 8«3 


8747 


TJnBtead J. 


501 


L. 1958 


I 40 


- 5 17 


30-5 
29-3 


2-25 
2*85 


8*0 ... ira 
80 ... 12*5 


8-206 
8-775 




502 


W» 0. 1077 


I 2 13 


15 9 


3066 
3067 


358 
340 


8 ... 11-12 
8-2 ... 11*5 


7*818 
8-775 




503 


L. 2307 ••• 


I 10 54 


9 58 


136*9 


5*39 


7-8... 12-13 


7-742 












136-4 


5*53 


8 ... liz 


8627 


• 










136*9 


5-40 


8 ... 11*5 


8*775 




5<H 


L. 2318 ... 


I II 9 


I 13 


274-2 
2804 


1*27 
1-54 


8*0 ... 11*5 
7*5 ... 120 


7.942 
8-775 




505 


B Coti ••• »•• 


I 18 2 


- 8 48 


6o*5 


58*8 


3 .-. 


7*703 ' 


Ezoessiyelj fiunt. 


506 


i| PiBcinm 


I 25 4 


1444 


15*3 
10-3 

13-0 


0*91 
I'll 
1*03 


4 ... II 

4-5 .. " 
II 


8675 
8-733 
8-775 


Small star bine. 


507 


Arg. (26°)264 ... 


I 29 16 

• 


26 10 


155-5 


2*28 


7*5 ... 100 


7-736 


S'6 in Azg. 


508 


Arg. (26®) 276 ... 


I 32 '26 


26 20 


71-1 


102 


9-0 ... 95 


7-725 




509 


L. 3170 .•• 


I 37 25 


8 58 


98-7 


0*90 


8-5 ... 9*0 


7742 












88-6 
93*1 


0*64 
o-6o 


8*5 ... 8*7 
8*2 ... 8-5 


8-733 
8-775 




.510 


V V. 92 ..• ••• 


I 42 4 


15 43 


3374 


1-59 


8 ... 12 


8063 


AandB. 




■ 






3264 


5356 


8 


8063 


A and C. 


5" 


2 171 


I 42 40 


— 21 


160*2 
160*1 
159*2 


29*92 
2947 
29*67 


8-5 ... 85 
... ... 

8*4 ... 8*5 


7-859 
7-953 
8-775 


AandB. 










3167 


353 


12-13 


7859 


BandO. 










318*0 


4-15 


... ... 


7-953 












3<3-3 


3-38 


12-5 


8-775 




512 


Arg. ( 18^)244 ... 


I 47 12 


18 42 


31-8 
25-5 
24*5 


1*8 

1-42 

1-48 


9 ... 12-13 

... ... 

9 ... 13 


7-678 
7695 

8-675 




513 


48 CaHfriopeue ... 


I 52 7 


70 19 


264*9 
262*8 
265-5 


1-25 
0*90 
098 


5 ... 7 

5 ... 7-5 
5 ... 8 


8649 
8660 
8796 


A and B. V ezy nnstaadj. 










494 


2398 


13-14 


8*796 


AandC. 


514 


L. 3^98 ••• ••• 


I 53 57 


-13 54 


285-5 


6-20 


8 ... 12 


7-695 




515 


L. 37^ ••• ••• 


I 5438 


15 59 


241-7 


1-58 


7*5 ... 12-13 


8*030 






* 






244-9 


1.44 


8 ... 12 


8733 


• 


516 


L. 3851 ••• 


I 59 6 


- I 33 


104-0 


1-17 


8-0 ... 8*3 


7-862 












286-0 


0-98 


8*0 ... 8*2 


7-994 




517 


Oeti 374 


2 1854 


-4 26 


2484 


10-82 


75 ... "-13 


7994 


L.4476. i 
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No. 


star Catalogue. 


R.A. 1880. 


Decl. 1880. 


Pofdtion 
Angle. 


Diftance. 


Mags. 


Epoch 
1870+ 


Note«. 


S18 


Ceti 389 


h m • 
2 23 II 


1 
9 2 


138-8 
139-2 

1373 


// 
1-27 

187 

1-57 


6-7...io*5 
7*0. ..iro 
6-7... 11*5 


7-882 

7994 
8030 


BA.C. 764. 


S19 


W»ii. 367 


2 23 38 


- 2 48 


2377 


097 


8*5...io'5 


7-942 




520 


Li. 4n'5^ * * * * * * 


2 30 49 


-46 


2077 
214*7 


o*6± 
078 


9-0 ...10*5 
9-0... 10-5 


7942 
7-994 


Poor mmsure. 


521 


Persei 67 


2 34 59 


47 45 


1532 
154-3 


580 
592 


6*5 ...no 
6*0 ...11*5 


8649 
8671 


L.4942. 


522 


fiArietis... 


2 35 36 


19 30 


2658 


19*10 


6 ...12-13 


8747 




523 


Arg. (33°) 517 ... 


2 41 54 


33 28 


210-3 


2*25 


9*o...iro 


7850 


In field with 2 310. 


524 


20 Persei 


2 46 9 


37 51 


185-9 


0*25 ± 


• • • •«• 


8*096 


A and B. Sospectfd elongation. 










1577 
158*6 


039 
0*36 


• • • • • • 

6 ... 7 


8-655 
8-657 


Certainly donbledifltance too large. 
Well seen. Distance too large. 










1597 


0*26 


6 ... 7 


8-675 












236*1 


14*04 


• • • • • • 


8151 


AB and C - 2 318. 


525 


B.A.C. 920 


2 52 


21 8 


105*1 


0*59 


7-0... 7-0 


7*717 




526 


fi Penei ... ... 


3 21 


40 30 


154-8 


5937 


B-13 


7736 


A and B. \ 










155*8 


58*21 


• • • • • • 


8-649 














144*2 


6783 


C- 13 + 


7736 


A and C. 












145-2 
192*7 


67*62 
81-99 


• • • • • • 

D B 10 


8*649 
7736 


AandD. 


• 










192*4 
114*6 


81*86 
10*51 


• • • •• • 

E- 12*5 


8*649 
7736 


DandE. / 










115*6 


IO-77 


... ... 


8649 




527 


W> ii. 1057 


3 35 


-13 43 


60 '4 


0*85 


8*0... 85 


7*829 


Closely $p. 2 356. 


528 


W» ii. 1086 


3 2 26 


-43 


1938 
201*2 


1*01 
1*02 


8-5 ... 85 
8*5 ... 8*5 


7.942 
7*994 


In field with 2 358. 


529 


L. 6006 ... ... 


389 


- 9 I 


220*4 
219*5 


2*17 
2*62 


8*O...I2X> 

... ... 


7-698 
8*091 




530 


2 366 rg\ 


3 8 17 


22 30 


42*1 

41 3 


4893 
4902 


7 

... . •• 


7728 
8063 


AandB. \ 










195*2 


2*11 


I0*0...II*0 


7*728 


BandC. ) 










1975 


1*86 


... ... 


8-063 




531 


L. 6275 


3 17 26 


- 813 


62*2 
581 


2*84 
2*02 


7 ...12-13 
6*5 ...12*0 


7829 
7*994 


In Heis, 6-7 m. 


532 


L. 6585 ••# 


3 27 25 


-10 27 


2634 


358 


7i ...12 + 


7698 


A and B. \ 












2693 
310-1 


2*57 
80*4 


• • • • • • 

8 


8*091 
7*698 


AandC. 




533 


B.A.C. iioi 


3 28 9 


31 17 


149-3 


043 


7-0... 7*0 


8*675 


6i m. in B.A.C. 


534 


Ij. 6741 ... 


3 33 I 


- 854 


195*0 


258 


7i ...105 


7-810 












197-5 


2*05 


7 . .io*5 


7947 
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No. 


star Catalogue. 
0, 38 Persei 


R.A. 1880. 

h m B 
3 36 47 


Decl. t88o. 


Position 
Angle. 


54-8 


Distance. 


Mags. 

• • • • « • 


Epoch 
1870+ 


Notes. 


535 


/ 

31 54 


I 00 


7678 












586 


044 


• • • • • • 


8030 












559 


096 


• • • • • • 


8657 












579 


093 


4 ... 85 


8657 




536 


W2 Hi. 945 


3 39 8 


23 49 


3393 


047 


8-5... 90 


8-657 


'A and B. \ 










3331 


046 


8*0... 100 


8675 














3368 


039 


8-5... 90 


8733 




\ 










3023 


3685 


80 


8675 


AB and C. 


/ 










3026 


3659 


80 


8733 














11-2 


181 7 


12 


8675 


C and D. , 




537 


Arg. (24<>) 563 ... 


3 39 53 


24 28 


1891 


0-64 


8^ ...12 


7717 




538 


Yar. 1634 


3 40 21 


23 44 


1827 
1380 


057 

227 


8-5... 9 
10 ...II 


8096 
7728 




539 


W iii. 809 


3 43 " 


- I 52 


2704 


279 


90...iro 


7-818 


Near /i 401. 


540 


Arg. (31^)669 ... 


3 48 21 


31 48 


2739 
3238 


2-79 
1-34 


• • • • • • 

8 ...II 


7*953 
8-655 


A and B. v 










3282 


i-io 


8-2...I2-0 


8657 














571 


5751 


8 


8655 


A and C. f 










57*3 


5677 


8-5 


8742 




541 


WMii. 923 


3 49 53 


- I 37 


2598 


i'34 


85. ..105 


7953 


/ 


542 


AnoDymous 


3 50 23 


- 7 18 


198-4 


1-65 


9 ...10 


7859 




543 


W iii. 974 


3 51 24 


- I 30 


320 


11-15 


8-5.. .10-5 


7-8i8 




544 


36 Tauri 


3 57 II 


23 47 


257.0 


2506 


6 ...12-13 


7856 




545 


L. 7556 


3 59 24 


37 42 


3123 

3077 
3076 


092 
i-io 
1-16 


80...11-0 
... ... 

80.. .11-5 


7736 
7882 
8665 




546 


W^iii. 1323 


4 2 49 


41 28 


312-6 
243 


0-92 
092 


80... 120 
... 


8-671 
8671 




547 


47 Tauri 


4 7 25 


8 58 


3526 


... 


... ... 


7678 












363-4 


... 


... ... 


7-818 


Clouded before distance. 










362- 1 


089 


5 ... 8 


8-030 












223-1 


32-20 


12-13 


7994 


AB and C. 


548 


L. 8027 ... 


4 10 53 


-10 23 


3470 


6*24 


7 ...11-12 


7862 




549 


W iv. 458 


4 23 2 


-12 13 


1893 


771 


8 ...12-13 


7.942 




550 


a Tauri (Aldebaran) 


4 29 2 


16 16 


1887 
iir6 

103-3 
112-1 


8-00 
30-26 
3072 

3038 


•.• ... 
... ... 

.•• ... 
... •• . 


8-003 
7829 
7-856 

7 994 


B = 13-14 m. 










352 


114*66 


... ... 


7870 


I^'s companion. 


5S« 


96 Tauri 


442 52 


15 42 


35*2 
57-2 


114-34 
3075 


... ... 

... ... 


7950 
8091 


A and B. 1 










205-7 


626 


... ... 


8091 


B and C. ) 
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2[ 



No. 


star CftUlogne. 


RJLxSSc 


Decl. 1880. 


Position 
Angle. 


Diftance. 


Mags. 


Epoch 
1870+ 


Notes. 


552 


Ononis ii 


h m B 
4 45 3 


/ 
13 27 



360* ± 


o*8± 


7 ...10 


7966 


• 


553 


0' Orionis 


4 49 38 


13 »9 


473 
48-1 


28-35 
2881 


5 ...12 

.• • ... 


7856 
7873 




554 


c Aurigae ... 


4 53 21 


43 39 


275-9 
2750 


42*88 

• • • 


4 ...12 
12 


8046 
8-796 


A and B. 










3179 


5179 


13 


8796 


A and C. Very unsteady. 


555 


3 Orionis 


5 847 


- 8 20 


1603 
179 I 

1789 


• • • 

0*31 
0*40 


• • • • • • 

• • • • • • 

• • • • • • 


8*091 

8-153 
8*170 


B and C. Not much doubt. 
Certainly double. 










1-7 


4453 


12-13 


7*8io 


A and D. 










'•3 


4442 


• • • • « • 


7829 




556 


L 10159 


5 18 39 


- 2 36 


2382 


0*79 


6J...ir8 


8170 




557 


2 721 


5 23 16 


3 3 


1498 


24-32 


7*0... 90 


8*153 


AandBC] 










1431 


043 


9*5... 9*5 


8*153 


B and C. \ 










141-8 


0-50 


•• . .• • 


8- 1 70 


) 


558 


8 Orionis 


5 25 52 


- 23 


2262 
2286 
226*1 


3246 

3471 
34-20 


B - 13-14 

• • • • • • 

• • • •• • 


7829 
7856 
7994 












359*5 


5280 


20... 6*8 


7 994 


2*s companion. 


559 


..• •.• ... 


5 40 36 


2 


82- 1 
88-5 


1-78 
1*70 


9*o...ii*5 

• • • •• • 


8096 
8156 


A and B. \ 










202-5 


50*70 


9*o... 9-0 


8096 


A and C. 










201-6 


5100 


• • • • • • 


8156 


/ 


560 


L. 10958 


5 41 37 


29 41 


2082 


0-94 


80... 80 


7882 


Poor measure. 


561 


L. 10969 


541 58 


12 23 


4-0 


19-70 


7 . .13 


8093 


■ 


562 


L. 11127 


5 47 41 


36 55 


IIO*± 


0-3 ± 


«.• 


8*047 




563 


L. 11156 


5 47 46 


IS 29 


1839 


7-42 


78.. .110 


8063 




564 


lAm. 843 


5 54 59 


-1^34 
-14 3 


90-± 


i'± 


9*0... 1 10 


7*953 


Difficult. 


565 


L. 11741 


6 3 41 


100*4 


I-02 


8 ...12 


8 211 


^\ m. in L. and W. 


566 


Monocerotis 21 ... 


6 8 41 


- 4 32 


219*7 


1-43 


8*5.. .12-13 


8030 


L. 11916. 


567 


Monocerotis 23 ... 


6 9 34 


- 4 53 


249*0 
251-1 


4*12 
346 


7*5.. .11*5 

• • • • • • 


8030 
8156 


L. 11949* 


568 


C«nis Majoris 33 


6 18 36 


-19 43 


155-1 


1*35 


70... 73 


8*211 




569 


L. 12315 


6 19 36 


-10 52 


120*7 


1*84 


8-2...io*5 


7994 




570 


1 1 Monocerotis ... 


62/0 


-657 


57-3 
55-3 
55-8 


2552 
2588 
2598 


5 ...12-13 

.. • •• • 
• .. •* • 


7*856 
8030 
8*170 


A and D. 


571 


W« vi. 956 


6 33 2 


13 5 


316*2 


2-73 


6-0... 120 


7*947 


In Heis, 6-7 m. 


572 


0*. Arg. 6032 ... 


6 55 44 


-20 30 


1438 


503 


7*o...io-5 


7876 




573 


L. 13642 


6 56 II 


-10 42 


• • • 


r± 


... 


7856 




574 


L. 13821 


7 I 18 

1 


-II 8 


3067 


1*76 


8 ...12 


8041 


Near 2 1026. 
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Mr. S. W. BuRNHAM, Double Star Observations made in 1877-78. 



No. 


Star Catalogue. 


R.A. 1880. 


Decl. 1880. 


Podtion 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 

8-'53 


Notes. 


575 


2 1057 


h m 8 
7 9 21 



-15 16 



198*2 


085 


8 ... 8 


A and B. 


) 










2003 


053 


• • . •* • 


8*214 




■ 










2*6 


15*95 


9-8 


8036 


ABandC 


' / 










17 


15-80 


... *. * 


8*153 






576 


L. 14117 


7 II 5 


35 23 


143* I 


1*48 


7 ...13 


8*046 






577 


L. 14272 


7 14 21 


38 


1368 
9.9 


090 
14-54 


7-5... 7-7 
13 


8211 
8-21 1 


AandB. 
AB and C 


AB » 2 1074. 

• 


578 


L. 14545 


7 21 46 


-17 37 


53*6 


1*72 


6*5.. .11*8 


8197 


Id Heis, i 


'} ni. 


579 


0^l^Zrej. 


7 26 40 


33 23 


219*1 


084 


80... 11*5 


8236 


A and B. 


) 

r 










232*2 


1660 


I2-0 


8*236 


A and C. 


f 


580 


Pollux 


7 38 I 


28 19 


2749 


430 


2 ...13-14 


7-953 


A and B.' 












70*8 


172*1 


• • • • • • 


8*063 


A and C. 












708 


174*52 


• •• • • • 


8230 














123-4 


i± 


10 ...12-13 


8*063 


C and c. 


• 










132-6 


1-40 


• • • • • • 


8-153 














905 


• • • 


• • • • • • 


8230 


A and D. 












75-8 


• • • 


• •• •• • 


8*230 


A and £.. 




581 


L. 15743 


7 57 44 


12 38 


176*9 
1769 


0-40 
0-39 


8 ... 8 

• • • • ■ • 


8088 
8*227 


A and B. 


^ 










1833 


4-55 


10*5 


8*088 


AB and C 


. \ 










189-4 


501 


• • • • • • 


8-091 














1833 


471 


• • • • • • 


8*227 




V 


582 


1 1179 


758 6 


12 25 


204-8 


19-76 


8^ ... 8^ 


8088 


A and B.^ 












204-3 


1975 


• • • • • • 


8*091 














60*7 


387 


12 


8088 


B and C. 












589 


3-66 


• • • • • • 


8091 


> 




583 


L. 15959 


8 3 18 


- 6 21 


68*5 


1*82 


8*5... 8*7 


8099 






584 


P. yiii. 124 


832 58 


19 58 


292*2 
289*9 


1*76 
1*46 


80... 120 

« 

• • • • • • 


8*030 
8068 


A and B. 




585 


Cancri 109 


8 34 20 


20 54 


ior8 
110*9 


03 ± 
0-40 


8 ... 9 
7-5... 90 


8*068 
8-153 


Poor meas 


tare. 


586 


Monocer«>tis 237... 


8 41 49 


-16 37 


53*2 


075 


6*5... 90 


8153 


L. 17355. 




587 


15 Hydrae 


8 45 41 


_ 6 44 


158*1 
i6i*8 


048 
043 


6 ... 9 

• • • • ■ • 


8156 
8*227 


A and B.' 












357-4 


• • • 


• • • • •• 


8099 


A and C. 


p 










3562 


4575 


• • • • • • 


8*186 














54*2 


*• • 


• • • • • • 


8099 


A and D. 












522 


49*99 


• • • • • • 


8186 


w 




588 


Hydne r96 


9 10 30 


I 14 


122*6 


2-33 


6\ ...no 


8170 


In Heis, 6 


-7 m. 










123*9 


2*42 


6J...II-0 


8*211 


L. 18302. 




589 


Lt In'5^5 "' *** 


9 20 15 


7 3 


2I9I 


2*30 


7i ...12-13 


808S 

• 
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No. 


Bt«r Catalogue. 


R.A. x88o. 


D«cl. x88o. 
/ 

- 8 42 


Podtioii 
Angle. 


Distance. 


Hags. 


Epoch 
1870+ 


Note*. 


590 


29 Hydrn 


h m 8 
9 21 22 



1755 


IO-68 


70.. .11-5 


8-I3I 












178-2 


IO-93 


64 ...120 


8-2II 




591 


W> ix. 477 


9 23 33 


- 2 36 


35*5 


0-78 


77... 8-5 


8063 


Near r Leonis 




- 






361 


0-68 


• • • • • • 


8153 




592 


0'. Arg. 10209 ... 


9 49 16 


-15 38 


1925 
191*2 


9-56 
10*04 


6| ...12-13 

• • • • • • 


8225 
8-227 


7 m. in 0. Aig. 


593 


y Hydrs ... 


10 4 4 


-II 46 


1184 


5076 


• •• •• • 


8236 


Faint companion. 


594 


Leonis 150 


10 16 20 


15 58 


H3-4 


1-58 


6*o...io-5 


8-244 




595 


Anonymous 


10 42 ± 


-14 23 ± 


14*6 


2-32 


9-0...II-0 


8-208 




596 


Leonis 222 


10 43 2 


17 47 


2806 
2741 


2-59 
218 


6J...13 

• • • • • • 


8-244 
8-285 


L. 20827. 


597 


Arg. (24°) 2285 ... 


10 49 17 


24 14 


464 
47*4 


0-91 
0-85 


8-5. ..no 

• • • • • • 


8208 
8246 




598 


59 Leonis 


10 54 32 


645 


2209 


4676 


5J... 


8-236 


Faint. 


599 


65 Leonis 


u I 50 


2 30 


85.1 
840 

783 
82-1 


1-68 

1-93 

193 
1-59 


Sj...ir5 

...11*5 

... ... 

••• ... 


8046 
8208 
8244 
8-285 




600 


^ N. 26 ... ... 


11 10 54 


- 6 29 


226-4 


125 


64...12-0 


8153 


A and 6. 










973 


61-72 


8 


8153 


A and C. - 










973 


6134 


• • • • • • 


8208 


1 


601 


W IV. 112 


II 22 54 


-16 40 


3316 
331-4 


28-01 

••• 


7-5 
... ••• 


8323 
8-353 


A and B.\ 










331-5 
226-9 


2832 
o-8i 


.. • ... 
80... 9-0 


8-359 
8323 


B and C. 


602 


L. 22262 ... ... 


II 40 39 


15 40 


73-4 


0-57 


8-5.. .no 


8153 


74 m. in L. 


603 


B.A.C. 3992 


II 42 28 


14 57 


336-2 
339-2 


1-59 
1-46 


7o...iro 
6) ...no 


8208 
8-211 




604 


3 Leonis 


II 42 56 


15 15 


3450 


7714 


...13 


8236 


Very faint. 










3433 


76-00 


...13-14 


8320 


Single distance. 


605 


B.A.C. 4149 


12 13 58 


-21 30 


143-4 
1450 


1*31 
I 20 


6 ... 8 

... . • • 


8153 
8-320 




6c6 


Corvi 35 


12 19 48 


-14 17 


95-3 


132 


7 •.. 9 


8285 


Unsteady. 










100-5 


143 


• • • • • • 


8323 


Good. L. 23250. 


607 


Schj. 4572 


12 35 2 


- 48 


3123 

3171 
3182 


107 
1-42 
115 


8-5. ..no 

• • • • • • 

• • • • • • 


8151 

8-244 
8255 




608 


15 Canes Ven. ... 


13 4 " 


39 10 


315-5 
2831 

2868 


102 
127 
I 17 


• • • • • • 

5J -lo 5 

• • • • • • 


8-277 
8-249 

8381 


AandR 


609 


W' xiii. 27 


13 4 28 


- 4 18 


356-1 


089 


7 ...n 


8323 


Ver}* unequal. 


610 


Virginis 504 


13 17 28 


-20 19 


183 


4-02 


6-8.. .10 5 


8-244 


L. 24812 (6| m). 
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No. 


Star Catalogne. 


R.A. 1880. 


Decl. 1880. 


Position 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 


Notes. 


611 


L. 25159 


h m 8 
13 31 15 


/ 

-14 7 



2587 
260*1 


4*88 
438 


8-5... 12-0 

• • • •• • 


8-353 

8-359 


Found in looking for H. 2666. 


612 


B.A.C. 4559 


13 33 40 


II 21 


57*2 


03 ± , 


6 ... 6 


8-244 


Diffhsed. 










568 


026 


6 ... 6 


8323 


First class measure. 










54*4 


0-19 


... ... 


8438 


Very good. 


613 


Arg. (35'')2494... 


13 46 3 


35 16 


146*2 


078 


9*0... 9-0 


8422 




614 


02 271 rej. 


13 48 I 


10 44 


270-2 
266*5 


0-59 
060 


8 ...120 
8 ...11*5 


8323 
8438 




615 


0.« Arg. 14509 ... 


14 17 52 


49 4 


2371 


2*35 


8*5... 95 


8296 




616 


7 Bootis 


14 27 15 


38 50 


988 
984 


26*20 
26- 1 7 


• • • • • • 

• • • • • • 


8249 
8-252 


About 12-13 in. 


617 


S. 663 ••• ••• 


14 42 23 


-23 45 


2195 
219-6 


5972 
5916 


6i... 8 
... 9 


8323 
8-362 


A and B. \ 










337*4 


2-88 


...11-5 


8-323 


B and C. f 










335*9 


2*59 


• • • • • • 


8*362 


, 


618 


t' LibrsB ... 


15 5 23 


-19 20 


1 107 

1 10-3 
1105 


57*4' 
57*68 

57*29 


•• • ••• 

• • • • • • 

• • • • • • 


8320 

8323 
8-359 


A and B. ^ 












257 


• • • 


10 ...10 


8320 


BandC. 


► 










24*3 


1*99 


• • • • • • 


8323 












22-6 


1*98 


• • • • • • 


8362 














246 


1.62 


• « • • • • 


8383 


^ 




619 


Serpentis 55 


15 37 34 


14 3 


3566 


0*42 


6*... 7 


8*246 


L. 28666. 










362-8 


073 


• • • • • • 


8*452 


Very unsteady. 


620 


Ix. 4^'03 ••* ••• 


15 38 54 


-27 41 


166-8 


0-86 


7-S-. 7-5 


8383 


A and B. 










214*1 


50-25 


9-0 


8-383 


AB and C. 


621 


W« XT. 1 130 


15 45 54 


45 7 


75*1 


o5± 


7-5... 8-0 


8476 


Very poor. 


622 


w Scorpii 


15 51 36 


-25 46 


133*2 
132- 1 


49*82 
50- 16 


6 ...12 

•• . ... 


8-383 
8*419 




623 


L. 29127 


15 54 SI 


- 6 38 


2384 


097 


80... 90 


8452 




624 


O'.Arg. 15565 ... 


16 15 41 


-22 50 


3230 
320-4 


1*21 
103 


80... 9*5 
80... 100 


8438 
8507 


Near 5 Ophiuchi. 


625 


«# Herculis 


16 19 52 


14 19 


173*5 


2-16 


'5 ...12 


8*540 












175*9 


•• • 


... • . . 


8-610 


Too poor for distance. 










1766 


1-71 


1 1-8 


8-627 












103*3 


33*60 


11*5 


8-540 


A and C. 










1030 


34*00 


•• • ... 


8-627 




626 


^ Ophiuchi 


16 24 16 


-16 21 


35*8 
360 


3283 
3210 


4 ...12-13 
... ••• 


8323 
8507 




627 


52 Herculis 


16 45 43 


46 12 


309*3 


2*02 


5 ...10 


8-299 












309*5 


1-67 


.•• .«• 


8*337 
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No. 


SUr Catalogae. 


R.A. 1880. 


D6CL1880. 


Podtion 
Angle. 


Dittanoe. 


Mags. 


Epoch 

X870+ 


^Kotes. 






h m 8 


/ 



3080 

3«o-3 


n 
202 

1*64 


II 

• • • • • • 


8*395 
8408 












3098 


179 


• • • •• • 


8476 




628 


W« xvii. 359 


17 13 55 


32 47 


5-6 


0-54 


9-0... 95 


8-41 1 




629 


Arg. (32*>)2883... 


17 14 7 


32 II 


349-8 
3419 


0-96 
103 


8-2... 9*o 
8-5... 90 


8-395 
8-414 




630 


Arg. (32**) 2891 ... 


17 15 53 


32 25 


2252 
2257 


1-60 
1-72 


8*5 ...ii-o 
9-0 ...10-5 


8395 
8414 




631 


Ophiuchi 255 


17 33 47 


- 35 


697 


035 


7*o... 7-0 


8512 


Well separated. 










707 


038 


7-0... 70* 


8-622 


Separated. 


632 


02336 re^. 


17 43 32 


34 19 


3449 
3423 


57 
546 


12-13 

... ... 


7-504 
8441 


AB. 










1650 
1648 


4280 


6*3 ...10-3 

• • • • • • 


7504 
8-441 


AC = ol 336. 


633 


7 Draconis 


17 53 49 


51 30 


1523 


20-69 


B « 13 m. 


8-381 


A and B. \ 










1520 


21-07 


•• • .. • 


8-395 




■■ 










227- 1 


4789 


12-13 


8381 


A and C. 


• 










137 


56-68 


12-13 


8-381 


A and D. ^ 




634 


67 Ophiuchi 


17 54 38 


256 


1798 


45*94 


B«I2 


8*573 


A and B. 












1430 


5470 


5*6 ... 9 


8*573 


A and C. 


■ 










129-2 


846 


- 13 m. 


8753 


and D. ) 


63s 


Aig. (1^)3565 ... 


17 56 40 


I 35 


ir2-9 


1-70 


9 ...10 


7-509 


A and B. \ 










Il6'2 


1*47 


•• • • »• 


8-636 


m 










122*6 


68- 


... 8-5 


7-509 


A and C. J 


636 


L. 33280... 


18 2 4 


2 12 


127-8 
126-2 


4-92 
492 


7 ...12 
7 ...125 


8-622 
8636 




637 


W» xviii. 28 


18 3 53 


3 7 


1952 


7-26 


6*5 ...12-5 


8-636 


6 m. in Heis and Arg. 


638 


2 2287 rej. 


18 4 19 


2 34 


1525 
151-5 


• • • 

22-33 


90... 90 

• • • • • • 


7*509 
8622 


A and B. ^ 












7-0 


• • • 


C- 118 


7-509 


BandC. 


- 


1 

1 








14-8 


163 


• • • • • • 


8*622 






1 








97 


179 


•^mm • •• 


8626 


/ 


639 


Sh. 264 ••• 


18 II 40 


-18 40 


147-0 


076 


7 ... 8 


8622 


A and B. \ 










163-6 


038 


7-5 ... 7*5 


8-701 


• 










518 


17*25 


8-0 


8.622 


AB and C. 










516 


17*34 


••• ... 


8-701 


/ 


; 640 


Herculis 443 


i8 16 3 


27 28 


349*5 


2*42 


7-8... 120 


8-449 


L. 33880. 


; 641 


L. 33897 


18 16 43 


21 27 


3509 


1 01 


7 5 ... 90 


8-449 




642 


Anonymou.s 


18 26 50 


— 10 29 


91-5 


4-11 


90... no 


8504 




643 


22342 '^ 


18 29 41 


4 50 


3371 


869 


B- 12-13 


7531 


A and B. 


1 








340*1 


885 


... ... 


8-515 
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No. 


star Catologne. 


R.A. 1880. 


Decl. 1880. 


Position 
Angle. 


Distance. 


Mags. 


Epoch 
1870 + 


Notes. 






h m 8 


1 




3375 
7*3 


// 
9*04 
28-90 


• • • • • • 

57... 8-5 


8636 
7-531 


A and C. Mags, of 2. 










8-2 


2870 


••• ... 


8-515 




644 
645 


L. 34468 ... 
Herculis 475 


18 30 34 
18 38 I 


4 51 
19 21 


3188 
3212 
3040 


17-36 

17-37 

9-9 


7 ...12 
•• • •. • 
7 ...12 


7-531 
8698 

7534 


Near the preceding. 
Distance uncertain. 


646 


ii3Herciili8 


18 49 41 


22 30 


342 
24*9 


3548 
40-68 


6 

a • • • • • 


8681 
8681 


AandB.\ 
A and C. \ 
B and C. J 










1592 


7-0 


12-13 = 12-13 


7-531 


647 


Aig. (I3**)38i6... 


18 50 29 


13 27 


141 
217-0 


I- 
20* 


9 ... 9 
9 


7520 
7520 


A and B. \ 
AandC. 


648 


B.A.C. 6480 


18 52 30 


32 45 


3097 


0-59 


60... 9*0 


8460 






- 






315-4 


0-62 


60... 100 


8-473 




649 


Apg. (32<') 3285 ... 

• 


18 54 24 


32 19 


12*5 

13-2 


163 

X-5I 


8-5.. .11-5 
8-5...U-8 


8-460 
8-473 




650 


L. 36918 ... 


19 25 6 


6 8 


142-0 

3326 


7-4 
io-± 


8 

• •• •• • 


7-520 
7520 


A and B. 
A and C. 


' Faint stars. 




t 






2528 


25* ± 


• • • • • • 


7520 


A and D. 




651 

652 


Arg. (270)3409... 
2 2539 


19 25 44 
19 27 16 


28 2 
28 I 


289-0 

29I-S 
3340 
328-8 


6-4 
6-36 

••• 

478 


8-5...I2-5 

• • • • • • 

B-13 

••• ... 


7529 

8-473 
7-529 

8-473 


A and B. \ 










30 


5-8 


7-9... 97 


7-529 


A and G « 2 2539. V 










4*5 
247-1 


S'6o 


••• •*• 


8-473 
7529 


B and C. , 




653 


/A Aqnilae 


19 28 13 


7 8 


285-5 
2859 
277-6 


21-21 
21-16 

•. « 


••• ••• 

• • • •*• 


8-622 
8-627 

7-509 


A and B.\ 
A and G. 


k 










2723 
194-4 


21*42 

5*2 ± 


... ... 

13-13 


1-627 
7-509 


B and C.> 




654 


52, (A«) Sagittarii 


19 29 24 


-25 10 


162-5 
162-3 

1575 


287 

3*21 

272 


5 ...iro 
10-5 
no 


8-515 
8698 
8-701 




655 


1 2549 


19 29 49 


63 4 


2767 
2894 


49-79 

22-86 


77... 77 

•* • ... 


8-476 
8-476 


A and B.\ 
AandG. 












85-9 


2763 


C-8-9 


8-476 


B and C. 












152-6 


1-93 


D-12-13 


8476 


B and D.. 




656 


L- 37475 


19 35 47 


51 32 


262-7 
254-0 
2580 


0-4 

0-56 

055 


• • • • • • 

80... 90 
8x>... 93 


7570 
8408 

8534 




657 


W*xix. 1209 


19 38 SI 


22 21 


1463 


I*± 


9 ...10 


7-520 








• 




1425 


0-90 


9S..."-S 


8-777 
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No. 


star Catalogue. 


R. A. 1880. 


Decl. x88o. 


Podtion 
Angle. 




Mage. 


Epooh 
1870+ 


Notee. 






h m 8 


/ 





tt 










658 


B.A.C. 6762 


19 39 I 


26 50 


2952 


0-57 


6*5... 10 


8-529 


Near 02 382. 




659 


Ru. 7844 


19 48 48 


6 50 


3187 
316-0 


12-3 
12-32 


... ... 

64 ...12-5 


7509 
8-625 






660 


BA.C. 6963 


20 9 40 


43 I 


3181 


9-44 


7 .13-H 


8647 


Heis 6-7 m. 




661 


Cygni 166 


20 12 39 


40 


675 


1285 


6-5.. .12- 13 


8-395 


B.A.C. 6986 












665 


12-36 


6 ...12*5 


8-647 


Large star reddisK 




662 


Anonymous 


20 14 I 


-19 59 


300- ± 


17 ± 


9 ...10 


8520 






663 


L. 39260 


20 17 21 


53 13 


79*4 


8-3 


6 ...12-13 


7573 


Distance uncertain. 




664 


Aquile 264 


20 18 36 


5 7 


285-1 


9-66 


7 ...12-13 


8622 


L. 39236. Very unequal. 




665 


TPygni 


20 17 55 


39 52 


195-8 


••« 


• • • •« • 


7*499 


A and BC.^ 












197-2 


... 


• • • • « • 


7-666 
















196-7 


140-3 


• • • ••• 


7*709 
















196*2 


140-43 


• • • • • • 


8395 
















196-5 


140-58 


• • • ••• 


8-655 
















306-2 


... 


10 ...11 


7*499 


B and C. 














3044 


1*39 


... ... 


8-408 
















3048 


1*42 


... ... 


8647 


/ 






666 


Aig. (53°) 2392 ... 


20 19 9 


53 15 


121-4 


17 


8|...ii 


7581 






667 


L. 39280 


20 19 38 


7 29 


2332 


9-14 


7J...11 


8-468 














... 


... 


• • • • • • 


8-701 


Not seen. Good night 




668 


B.A.C. 7080 


20 25 49 


— 10 16 


28-5 
328 
25*6 


4'3i 

4-95 
4-66 


6-0... 1 20 

... ... 

6-5.. .11-5 


8-594 

8*632 

8-678 






669 


«#« Cygni 


20 26 20 


4833 


3425 


17-26 


5t...i3-5 


8649 


A and B. 
A and C. 












86-3 


5628 


100 


8649 




670 


Arg. (13*^)4435... 


20 27 16 


13 32 


55-5 
6ri 


0-74 
0-77 


8-5... 8*8 

... ... 


7*744 
7*766 






671 


0* Arg. 20741 ... 


20 29 34 


62 3 


334-8 


0-5 ± 


8-o...iO'0 


7*573 






672 


71 Aqnils 


20 32 8 


- I 31 


280-6 
28rt 


30-14 
30-90 


12*5 

I2'5 


8-622 
8698 






673 


Arg. (20°) 4680... 


20 36 28 


20 18 


298-2 
298-0 


... 
4-10 


77... 
7-0... 1 1-8 


7*573 
8-777 






674 


Yar. 9020 


2037 53 


—21 19 


120- ± 


1-3 * 


8 ...10*5 


7*509 






675 


51 Cygni 


20 38 31 


49 54 


102-3 

98-8 

103-3 

182-4 

3284 


3- 
278 

277 

25-39 
32-85 


••• ... 
6 ...12-13 

i3 
12 

12 


7-589 
8-476 
8-647 
8-395 
8-395 


A and B. 

AandC. 

A and D. 
/ 


- 




676 


•Cygni 


20 41 20 


3331 


323^ 
3197 


• • • 

3759 


Ba.I2*0 

••• ••• 

• 


7504 
8305 














320-0 


37-86 


• • • • • • 


8-436 


Mean •32c 


>°-9. 37"72 (1878- 


I). 
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No. 


^tar Catalogue. 


B.A. 1880. 


Decl. 1880. 


Fosition 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 


Notes. 


677 


W^xx. 1372 


h ni 8 
20 42 23 


/ 
33 56 



3006 

301-6 

301-6 


// 

... 

10* 
9-66 


7*O...I2*0 

• . . ••• 
•*• ... 


7-496 

7-583 
8408 




678 


L. 40636 ... 


20 54 20 


-8 49 


182-3 
1895 


2*2 

2*45 


8^... 
8*0... 11*5 


7526 
8777 




679 


Aoonymous 


21 I 25 


43 12 


71-5 
647 


03 ± 
0*38 


••• ••• 

10 ...10 


7-556 
8*647 




680 


Arg. (53**) 2546 ... 


21 I 53 


53 10 


131-4 


05 


8 ... 8 + 


7-570 


Distaoce uncertain. 


681 


Ru. 9004 


21 7 40 


16 27 


241-5 
2378 

2397 


2-32 

2-83 
2*38 


6*5... 10-8 
7*0.. .11*5 

7-5-"-5 


8-537 
8698 

8-701 


Not in Heis. 


682 


Xj* 41222 ..• ... 


21 8 30 


4 12 


105-6 


5-64 


7-5... 12*0 


7766 




683 


L. 41683 


21 20 44 


-20 44 


198-4 


2*04 


8^ ...II 


7-526 




684 


W» xxi. 517 


21 23 53 


- 5 57 


1339 


I'll 


9-0... 9-2 


8622 


In the field with 3 72. 


685 


2 Pegasi 


21 24 31 


23 7 


334-4 
333-8 


29*91 
2974 


5i.-.i3 
12-13 


7-703 
8-395 




686 


02 (App.) 220 ... 


21 33 44 


55 14 


117-5 


0-4 


••. .•• 


7-586 


AandB. ] 












11*1 


.. • 


8'0... 8'0 


7-586 


ABandC. 


• 










II'O 


41*67 


• •. • * . 


8647 


1 




687 


R. 5340 


21 34 54 


55 15 


187-8 


o'5± 


... ••• 


7-586 


Near the last. 










189-1 


089 


8-0... 9-0 


8647 


Distance too large. 


688 


R. 5364 


21 Z7 43 


40 30 


213-4 
2053 
211-6 
2065 


0*3 

034 
0*48 

0*31 


• • • • • • 

7-5... 7-5 
7-8... 7-8 


7-553 
7720 

8-408 
8673 




689 


Aqaarii 88 


21 38 43 


2 26 


2352 

245-4 
243-1 


1*76 
1-68 
195 


70...I0-S 
80.. .11-5 

... ••• 


7-725 
8678 
8-701 


L. 42384. 


690 


/i Qephei 


21 39 50 


58 14 


260*1 


19*06 


5 ...12 


8*425 


AandB.\ 










259-5 


19-49 


5 ...12 


8663 




• 










299*4 


41*19 


... ... 


8425 


A and C, 




691 


Arg. (17**) 4529... 


21 40 4 


17 12 


328*3 


1-16 


9*o...n'5 


7760 


Difficult. 


692 


L. 42601 


21 44 49 


31 17 


11-2 


2-46 


7-5. ..no 


7703 


AandB.] 












10-5 


2-51 


7-5... "-0 


8780 




L 










1 19-2 


• • • 


...II 


7703 


A and C. 1 










"9*4 


36-89 


... ... 


8780 


693 


L. 42730 


21 49 54 


- 7 33 


507 
54-6 
57*0 


097 
092 

0*91 


80... 10-5 
7*5. ..100 
80... 105 


7772 

8633 
8701 




694 


r^certse4 


21 57 6 


43 54 


351-3 


0*54 


6-0... 85 


8660 


B.A.C. 7681. 










353-2 


0*47 


60... 8*5 


8*673 
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No. 


Btar CftUlogue. 


R.A. 1880. 


DecLi88o. 


Ponition 
Angle. 


Distance. 


Magi. 


Epoch 
1870+ 


Note*. 


695 


• 

Arg.(6o«')2330... 


h m B 
21 58 33 


/ 
60 31 




147*7 
147*9 


1 
2*70 

238 


8*0... 12-13 
80... 12*0 


8425 
8*668 


Very unequal. 


696 


Arg. (I5**)4557... 


21 58 44 


15 19 


351*1 
3565 


0*82 
048 


90... 9*5 
8*0... 8*5 


7717 
8701 


Distance too large. 


697 


19 Cephei 


22 I 27 


61 42 


95*8 


19*75 


6 ...12 


8663 




698 


L. 43308 


22 5 55 


6 18 


337*4 
337*9 


976 
10*18 


7*O...I20 

r5...i20 


8*706 
8775 




699 


W»ixii. 114 


22 7 45 


7 7 


1806 

1897 
191*6 


2*07 
2*11 
1*95 


8 ...12 
8*3... 1 2*5 
8*0... 1 2*0 


7766 

8775 
8777 




700 


Arg. (48°) 3728 ... 


22 21 35 


49 5 


333*1 


8*± 


8 ...12 


7-583 












334*6 


983 


8*5... 120 


8*793 


Unsteady. 


701 


L. 43867 ••• 


22 22 9 


II 42 


2809 
279*0 


1-36 
I'll 


7*5...io*5 
7*5... too 


7*703 
8775 




702 


8 Cephei 


22 24 43 


57 48 


2863 


1917 


13 


8649 


A and B. 










285*2 


19-57 


13 


8663 


A and C. 










1919 


4088 


3*0... 5*3 


8649 


703 


a Lacerts 


22 26 20 


49 40 


2990 
298*6 


3014 
30*18 


4 ...12 
12 


7581 
8*471 




704 


Arg. (66°) 1518... 


22 27 


66 56 


207*3 


2*3 ± 


9 ...11-12 


7-548 




705 


L.44111 


22 28 17 


40 12 


1580 


1-5 ± 


7*o...i2*5 


8529 


Very difficult. 


706 


Apg. (67<') 1450 ... 


22 28 21 


67 41 


18*1 


2*3 


8x)...ii*8 


7*548 


A and B. \ 










2535 


285 


10*0 


7548 


A and C. ) 


707 


L. 44138 


22 28 46 


3843 


466 


1*86 


80... 12*5 


8476 




708 


Arg. {Sr) 1451 ..• 


22 29 32 


67 41 


288*6 


8- 


9 ...11-12 


7548 


Near No. 706. 


709 


AnoDymouB ••• 


22 35 19 


- 3 io 


8-5 
ii'i 

7-0 


1*99 
2*18 
1-94 


8*5.. 10*5 
••• ••• 

8*5... 9*0 


7-807 
7*947 
8775 




710 


Arg. (28<') 4439... 


22 36 56 


29 5 


231-2 


0*59 


8*5... 8*6 


8657 




7" 


lAmont 3180 


22 39 29 


10 34 


79*9 


0*72 


8*5... 10*5 


8-594 


27* p. a 7 m. star. 


712 


Aig. (580) 2518 ... 


22 49 58 


5836 


291*6 


1*02 


90... 9*5 


7-581 


In a small cluster. 


713 


2 2959 


22 50 55 


- 3 53 


102*2 


13-65 


6*5...io*3 


7*804 


A and B. 
B and C. . 










i02'2 


13*90 


• •• •• • 


7*947 










959 


8*31 


C = 12-13 


7947 


714 


RA.C. 8084 


23 7 57 


- 3 17 


145*5 


0-57 


7 ...10 


8*636 




715 


Aqnarii 290 


23 8 25 


— II 20 


2559 
251*0 

257*5 


3-07 
370 
353 


7 ...12 
7*5... I ro 

7 ...II-5 


7*695 
7760 

8*6io 


L. 45490. 










2591 


• •• 


• • • • • • 


8*627 


Clouded. 










2563 


3* 10 


6*5...i2-o 


8775 




716 


Anonymoas 


23 9 15 


-9 43 


2o8'4 


.. • 


••• ... 


7*526 












208-9 


1*70 


9-10.. .10-11 


7695 
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No. 


star Catalogiie. 


K.A. 1880. 


Decl. 1880. 


Foeition 
Angle. 


Distance. 


Mags. 


Bpoch 
1870+ 


Notes. 


717 


8 Andromeda; ... 


li ni s 
23 12 II 


/ 
48 22 



162-0 

159-3 
162-8 


7'4 
7-86 

758 


• • • • • • 

5 ...12-13 

12'5 


7-589 

8-471 
8-671 






718 


64 Pegasi 


23 16 3 


31 9 


874 


0-47 


5i ... 7i 


8-675 














834 


• • • 


• • • • • • 


8-701 


Suddenly diffused. 












899 


045 


6 ... 9 


8-733 






719 


W» xxiii. 363 ... 


23 19 23 


15 2 


109 


i-ii 


80...I1-0 


7-862 






720 


72 Pegasi 


23 28 


30 40 


127-2 


035 


5-8... 60 


8675 














124-4 


• • • 


... ... 


8720 


Clouded. 












129-7 


0-41 


6 ••• 6 


8733 














1305 


0-43 


6 ... 6 


8736 














127*4 


•.• 


••• ... 


8755 


Clouded. 












1277 


... 


..» ... 


8769 


Poor seeing. 












127-2 


0-43 


6 ... 6 


8-775 






721 


W« xxiii. 592 ..- 


23 30 7 


- 7 47 


1364 
140-0 


0-4 ± 
0*51 


9 ... 9 

••• •*. 


7-845 
8-610 






72a 


Apg. (410)4886... 


23 32 33 


41 50 


348-6 


7-45 


6-8 ...12*5 


8-529 


7*0 m. in Arg. 




723 


!*• 46375 


23 34 32 


- 15 


i68*4 
170-6 
x67-i 


3-60 
432 
376 


7-5.. .11-0 

..• ••• 
7-0.. .11-0 


7780 

7-876 
8-622 














167-8 


3*45 


7-O...II-8 


8-722 




• 


724 


W> xxiii. 691 ... 


23 34 46 


7 18 


857 


0-75 


9-0 ... 9-5 


8733 






725 


L. 46464 


23 36 37 


— 12 


2403 
2343 


4*10 
4-51 


7-0...II-0 

• • • «• • 


7775 
7-876 






726 


Anonymous 


23 40 ± 


-13 25± 


324-2 


0-91 


8*5 ...10-5 


7856 






727 


W« xxiiL 866 ... 


23 41 25 


24 55 


313-9 
3130 


8-67 
8-8o 


7 ...12-13 
7 ...12-13 


8-622 
8-769 






728 


L. 46752 


23 46 5 


42 50 


173-0 
172-3 


1-24 
1-04 


8-5 ... 8-5 
8-2... 8-2 


7785 
8668 






729 


0> Arg. 23124 ... 


23 49 15 


-18 26 


346-4 


11-42 


8 ...12 


7703 


7 m. in Arg. 




730 


27 Piscium 


23 52 32 


- 4 13 


2649 
2659 
2665 


1.44 
1-52 
1-29 


5-6...IO-0 
no 
115 


7.942 
8-6x0 
8-627 






731 


L. 47033 


23 53 27 


- 8 28 


2563 
2594 


1-66 
148 


90... 10-5 
8*5 ... 9-0 


7856 
8-701 






732 


W» xxiii. 1086 ... 


23 54 18 


7 50 


153-1 
151-2 

152-8 


6-03 
623 
603 


8-5 ...no 
8-5 ...lo-o 
85 ...ii-o 


7-742 
8*610 
8-701 






733 


85 Pegasi 


23 55 52 


26 27 


2724 

2715 
2780 


0-77 
059 

0-66 

1 


6 ...12-5 
12-0 

• 

13 


8-675 
8733 
8-775 


A and B, ' 

1 


» 
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No. 


Star CaUUofrue. 


R.A. 1880. 


Decl. 1880. 


Poeitkm 
Angle. 


Distance. 


Mag». 


Epoch 

1870 + 


Notes. 






h m 8 







33*9 
33-8 

331 


// 
14-06 

1438 
14-52 


6 9 

• • « • • . 

• • . ... 


8-395 
8471 
8625 


AandC. 












33*9 


14-64 


. « • ... 


8675 


* 










New NebvloB. 






• » • 


• • • • • • 


3 28 51 


— 10 16 


62-1 


206-7 


••• ••• 


7997 






•• 


••• ••• 


«3 3 21 


-IS 53 


90-6 


. 131-6 


••• ••• 


8236 







32 Mr. S. W. BuRNHAM, Double Star Observations made in 1877-78. 



Notes to the Catalogue of New Double Stars. 



No. 485. 

A very difficult pair near j8 Cassiopeice. The duplicity of this star 
was suspected at the time of finding j8 253 with the 9'4-inch of the Dart- 
mouth College Observatory. Db. finds the distance of the latter less than 
o"'4. This is closer, and probably under o"'3. As stated in the note to 253, 
it is one of a small triangle of stars between that pair and fi Cassiopeice. 

No. 486. Ceti 2^. 
This is a naked-eye star, 6 m. in Argelander and Heis. It is L. 158. 

No. 487. (A and B = S 17.) 

The new star is very minute. No other measures of the wide pair 
since 1830. 



o 



S P=29-3 D = 26-33 1830-0 

/3 28-9 27-06 1878-2. 



The two measures of BC give, 



O " 

P = 265-4 D = 2-04 1878-2. 



No. 49 1 . 8 Andromedee. 



The small attendant was seen with the Washington 26-inch in 1875, 
but no record made of it at the time, and subsequently I was not quite 
certain of the identity of the star. The three measures give : — 



O " 

p = 299-3 = 27-86 1878-4. 
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No. 492. B.A.C. 201. 

This very unequal pair was found on the occasion referred to in the 
note to the preceding pair. Not included in my former lists, and no other 
measures. 

No. 493. 

The preceding of a small triangle of 9 m. stars, 2™ 59" p. v Cassiopeice^ 
and 8'* 7 n. 

No. 497. B.A.C. 239. 
A naked-eye star, with a difficult double companion. B is Arg. (50°) 

No. 506. ij Piscium. 

A very fine, but excessively difficult pair. There is no known pair 
among stars of this magnitude, or brighter, with so close and minute a 
companion. I found the highest power necessary to show it satisfactorily, 
and all the measures were made with that eye-piece. The small star 
appeared decidedly blue. The following is the mean result of the three 
measures : — 

o * 

P s 12-9 D = I'02 1878-7. 

No. 509. 
In a low-power field with S 155, 28"'9/?. and 5''6 n. 

No. 510. (A and C =: tf V. 92.) 

The principal star is RftMKEB 430. The new star is very minute. On 
one or two nights later I could not see it well enough to measure. I find 
no other measures of the wide pair in the present century. Some change is 
probable. 

o n 

lyi P = 3227 D = 51*27 1783-0 

fi 326*4 535^ 18781. 
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No. 511. (A and B = S 171.) 

The new star is very faint. Relative motion in the wide pair is clearly 
shown. The following are all the measures to this time : — 



2 


» 

P= 157-6 D = 27-89 


1829*9 


De. 


159-0 29-12 


1865-1 


/J 

3rva 


i59*S 29-69 

tions of BC give : — 
tf 


1878-2. 




P=s 316-0 D = 3-69 


18782. 



No. 512. 

This unequal and difficult pair is in the field with the well-known 
double, y Arietisj and was connected with that star by South and Herschel. 



Sh. 




P = 852 




D = 228-76 


1823-9 


fi 


846 


2233 


1877-9 single difltance. 



There is a very minute star about midway between this and y Aiietis. 
This double companion is similar to that of Eegtdus, but closer and rather 
more difficult. The first measure is uncertain in distance. 



No. 513. 4S .CassiopeicB. 

An extremely easy pair for a naked-eye star. It is a little strange that 
it has not been detected before, as a very small aperture will show it. It 
has been measured once by Db., whose measure, and a mean of my two 
observations, are as follows : — 



a 



P = 264-4 



D=s 1-04 


18787 


De. 


265-1 


1*05 


1878-7 Mags. 5*0 . . 7*0. 



The third star, C, is excessively faint. A larger star, 82*^ : 45''. 
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No. 518, Ceii 389, 

Hbis gives this as a naked-eye star, 6-7 m. In the B. A.O. it is 7 m. A 
mean of the three measures gives : — 

P = 138-4 D = 1-57 187^0. 



No. 521. Per8ei6y. 

Heis gives this as a naked-eye star, 6-7 m. A fine, and not very 
difficult pair. The following is a mean of my measures : — 

o » 

P= 153-7 D = 5-86 1878-6. 



No. 524. 20 Perset. (A and C = 2 318.) 

The principal star of this well-known pair is a very close and difficult 
pair. My first angle differs widely from the three later measures, but as the 
elongation was not quite certain, there may not be any change in the 
interval. A mean of the three measures gives : — 

O ft 

P= 158-7 D = o-34 1878-7. 

This distance is certainly too large. I do not think it can exceed o'''25, and 
it is probably less than that, as it was not separated Mrly on any occasion 
Stbuve's companion seems relatively fixed. 



« 


P = 2395 


D = 1403 


1783-5 


2 


236-8 


14*08 


1829-1 


02 


238-2 


1399 


1851-8 


/3 


236-1 


14-04 


1878-1. 



No. 525. B.A.C. 920. 

Discovered at Washington with the 26-inch in 1875. It was sub- 
sequently seen very well with the 6-inch. It is 16' s. of the well-known 
binary, e Arietis. Not very difficult as the stars are of the same magnitude. 

p 
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No. 526. 3 Persei. 

The celebrated variable star, Algol. Sm. noted the largest of the com- 
panions measured. The others have not been observed before. 



No. 530. Arietis 161 ; S 366 rej. 

The duplicity of the companion was suspected by S, but finally 
rejected in MensuroB Micrometricas. It is described in the early Catalogue, 
** Class IV. et I. (7), (9), (9). De Classe I. est dubium." It has. never been 
measured before. 

No. 535. 0, 38 Persei. 

A difficult and rather unequal pair. Magnitude of B somewhat 
uncertain. It has been measured once by De. This observation, and a 
mean of my measures stand as follows: — 



// 



De. P = 60-5 D = 096 18778 

/3 56-8 083 1878-2. 

Most observers will require a larger aperture to deal with this pair. It is 
difficult with the large instrument, except under very favourable conditions. 



No. 536. {Pleiades.) AC = S. 437. 

A very close and difficult pair in the Pleiades^ i" i3''2 p. Alcyone^ and 
4' 52'' n. A mean of the three measures of the close pair gives : — 

O It 

P = 336-4 D = o-44 18787. 

The only measures of the wide pair (S. 437) are : — 

O 9 

8. Pas 2997 D = 34*57 1824-0 

fi 302-4 3672 18787, 

The fourth star, D, is faint, and not heretofore observed. 
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No. 537. {Pleiades.) 

One of the outer stars of the Pleiades^ and a very difficult pair from the 
great difference in the magnitudes. It has been observed twice by Db., and 
the two sets of measures are as follows : — 



Dx. 


P = 194-4 


D = o-4± 


18778 


^ 


185-9 


o'6o 


18779. 



The difficulty of the object will account for the difference in the measures 
of the angles. De. calls the magnitudes 8*0 and 10*0. My distances are 
probably too large. 

No. 538. {Pleiades.) 

Another pair in the Pleiades^ but very small stars. Place from the 
Washington Catalogue, where it is 3o"'4/. Alcyone^ and 20''* 5 s. 

No. 542. 

This star is not in any Star Catalogue I have. Place with the micro- 
meter from W^ iii. icx)i. 

No. 545. L. 7556. 

A difficult pair in the field with OS 531, 8*'i/>. and 3' 54'' s. The 
mean of the four measures is : — 

O V 

P = 310*0 D = loa 1878*3. 

The components are very unequal. 

No. 547. 47 Tauri. 

An elegant pair, and in distance and magnitudes not unlike 38 Persei. 
It has been measured on three nights by Db., and the observations are too 
important not to be given in detail. 

o • 

P = 35ri D = o*89 187774 

361*8 0-85 1877*83 

360-3 0*73 1878*13. 
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Most obserrerSy and certainly those less experienced, will find it too 
difficult for an aperture of only ^]^ inches. The mean of the two sets of 
measures is as follows : — 



/3 


P=3S97 


D = 089 


1977-8 Mags. 5 . . 8 


D>. 


3597 


o-8a 


>S27-9 5 • • 7'S 



The third star, C, is very faint* 

No. 550. Aldebaran. (A and C = ¥ VI. 66 = S. 452 = S 2 App. II.) 

The new companion, much nearer than the well-known attendant of 
9 and S, is very minute, and not unlike in appearance and difficulty Hall's 
outer satellite of Mars. The colour and magnitude of the large star make 
the comparison more striking. I saw the companion very fairly with the 
aperture contracted to 1 2 inches. It has been measured on three nights by 
Hl. with the 26-inch. The following are the mean results : — 

/J P= 109*0 D= 30-43 »87y9 

Hl. iio'S 31*26 1878*0. 

The change in the direction and distance of the old companion is due 
to the proper motion of the large star, as will be seen from the following : — 








w 




w 


P = 37o 


= 8775 


1782*0 


s 


36-0 


109*08 


18360 


Da^ 


349 


112*66 


1863*4 


/3 


as-2 


"3*94 


1877*9. 



No. 551. 96 Taim. (A and B = H. 3261.) 

H/s companion has a minute attendant about the same distance from A. 
The description in H. of A and B is : — 

O V 

P = SSa D = 25± Mags. 6 .. 13 

The third star appears to have about one-half the light of B. 



Mr. S. W* BuBNHAM, Double Star Observations made in 1877-78. 39 

No. 554. • AurigcB. 

The distance in the second measure of B came out 49''*93, in which, as 
shown by later measures, there is some error in reading. The third star 
very faint. Subsequently a nearer star was detected, 224^*5 : 29'''3i 
(1878-9.) 

No. 555. ^ Ononis. (A and B = W II. 33 = Sh. 53 = S 668.) 

An elongation in the 9 m. companion of S and ^ was suspected as long 
ago as 1 87 1 with the 6-inch refractor, and the attention of observers called 
to it in a communication in the English Mechanic. The star was 
examined subsequently a great many times with the same aperture, and 
although there was always a peculiar appearance about the vertical diameter, 
I could not fully satisfy myself that it was really double. In 1876 I 
learned from Mr. Hebbert Sadler that he had suspected the companion 
to be double independently, and I again tried it under the most &vourable 
circumstances with the 6-inch, and with about the same result as before, 
but the appearance of the star was always such as to encourage further 
attempts. The attention of other observers at various points, with larger 
apertures, was solicited, but the results so far as they reached me were either 
negative or unfavourable to the suspected double nature of the small star. 
As early as practicable in 1877 the 18.^ -inch was directed to the solution 
of the difficulty, and the star examined on a great many nights, only three 
of which were sufficiently perfect in definition for micrometrical measures. 
The highest power only gave a small elongation, but that appeared to be 
well defined and c^taiu, and I have no doubt now of the duplicity of this 
star. I have spent more time in observing this star by way of getting at 
this result than any other star in the heavens, although some of the pairs 
in my Catalogues have required attention for a year or more before their 
true character could be positively ascertained. In regard to the measures 
of distance, it should be stated that they more properly represent the 
longer diameter of the star. The true central distance is certainly less 
than o^^'2. It is the closest, and perhaps most difficult, pair of this class I 
have ever seen. I hope during the coming season to obtain a better series 
of measures {^Monthly Notices^ June 1878). 
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The faint and distant star, C, was detected by Mitchel, but has never 
before been measured. He called it 15 m. He gives a diagram of the 
three stars in the Sidereal Messenger for May 1846. It is apparently 
unchanged. 

In the Raddiffe Observations (vol. xxii.) a 9-10 m. star is measured 
from Rigel as follows : — 

P = 243-3 D = 37-12. 

This is certainly a mistake. There is no star of any magnitude in this 
place. The observation probably belongs to some other portion of the 
heavens. 

No. 556. L. 10159. 

A fine unequal pair near 13 Ononis^ sf. There is something strange 
about the absence of this star from most of the Star Catalogues. It is not 
in Bode, B.A.C., Schj., Weisse, Yabnall, RttMKER, or Lamont. The only 
Catalogue I have been able to find it in is Lalande, where it is rated 8 m. 
It appeared to me much brighter, and was noted 6.^ m. It may prove 
to be variable. On one or two nights subsequently the small star was seen, 
but was not measurable. 

No. 557. (A and B = S 721 = W IV. 45 = Sh. 57.) 

The small star of this wide pair found to be a very close and exceedingly 
difficult pair. Excellent conditions are necessary to observe it with any 
aperture. There is no evidence of change in the distant stars : — 

2 P = 150-8 D = 24-21 1830-2 

En. 151*2 23-99 i863*i 

/3 149-8 24-32 i878*i. 

.No. 558. 8 Orionis. (A and C = S 14 App. I = W V. 10.) 

An excessively fidnt companion nearer than that previously known; 
perhaps the faintest of any of the minute attendants to large stars noted in 
this Catalogue. The mean result of the measures is as follows : — 

o n 

P = 227-0 D = 33-79 1878-9. 
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There is no change in the wide pair since the first observations : — 

o #» 

2 P = 359*2 5274 18357 

fi 359'S 5280 18780. 

No. 559. 

The wide pair, AC, was noted by H. and Sm. It is in the nebula 
78 M, very near the Equator, in Orion. The only measures are by Sm., 
32*''o : 45'''0 (i836'8), but his observations of stars of this class are so 
uncertain that the evidence of change is too slight to be regarded. 

No. 561. L. 10969. 

Observed at first for H. 5465, one of H.'s suspected pairs. Sub- 
sequently the latter (L. 10989) was examined, but no trace of the suspected 
1 2'' companion. 

No. 562. L. 1 1 127. 

Near Aurigce. Not much doubt of the duplicity of this star, but 
difiicult and not well seen. In L. 7 m., and 7*3 in Abq. (See Note on last 
page.) 

No. 566. Manocerotia 21. 

In Lalandb 6 m. and Bode 7 m. My estimate perhaps too low. 

No. 567. Monocerotis 23. 
Near the ast. In Lalandb 6 m , Bodb 7 m., and Schj. 8 m. 

No. 568. Canis Majoris 33, 
Estimated distance i^'; the measured distance may be too large. 

No. 570. II Monocerotis. 

A fourth star added to the well-known triple, S 919. Mean of three 
measures : — 

P =s 561 D = 2579 1878-0. 
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No. 573. L. 13642. 

In L., 6\ m., but not in the other Star Catalogues. I failed to make 
any measures of this, but it has been observed by others as follows: — 



Db. 


P = 2469 


D = o-8i 


1878-2 


O.S. 


244-9 


o-8± 


1878-2. 



No. 575. Canis Mcqoris 156. (A and C = S 1057.) 

The large star of S 1057 found to be double. Magnitude of C from X. 
The following are all the measures of the wide pair : — 



2 
/3 



P=i-9 

2-1 



D 



15-28 
15-87 



1831-3 
1878-1. 



No. 579. OS 173 rq. 

A and C, with another more distant star, make 02 173. It was 
rejected in the revised edition of 1850 of the Pulkowa Catalogue, as it 
exceeded in distance the limit adopted of 16''. In April 1875, when 
examining this pair with the 6-inch, I suspected the principal star was 
double, but failed to verify it later. The measure of C is by single 
distances and probably too small : — 



i§ 



De. P = 233-6 


D = 18-24 


1869-7 AC 


347*3 


43" 


1867-9 AD. 


It is I** 15' s. of Castor. 







No. 580. PoUux. 

The three distant stars, C, D, and E, have long been known (= S 5 
App. II. = ¥ VI. 42 = S. 559). The nearest of these was found to be a 
moderately close and very unequal pair, and is one of the most difficult 
objects of that class in this list. It was better seen during the second 
measure. No small aperture will be able to deal with it satisfactorily. 
The small star, B, is much nearer the principal star than any hitherto 
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measured. Only single distances of this and first measure of C. The larger 
of the three distant stars, E, has been measured as follows : — 



2 


p. 


= 739 


D 


= 203 84 


1836-3 


Di. 




74-9 




222*21 


1865*3 


Flh. 




75a 




228*9 


1877*1. 


For C we have : — 












« 


P = 




= 65-9 


D 


* 

= ii6*7 


17819 


S. 




66-4 




i3»*3 


1825*1 


Fuf. 




72*1 




i7S"o 


1877*1. 



The change is due to the proper motion of the large star. 



No. 582. (A and B = S 1 1 79.) 

The wide pair is S 1 179, to which a minute companion, C, is added. 
The distance of AB is increasing. 



2 


P = 205-2 


D = i7'9i 


1829-7 


Db. 


ao4'6 


19*13 


1864-3 


/3 


204s 


197s 


1878-1, 



No. 583. L. 15959- V 

Found m looking for the missing pair, W II. 87, the place of which, 
according to W , is 5" 1 8" /. this, with same declination. ^Ji gives only an angle 
of i76*''2; so the two cannot be identical unless there is considerable motion 
in angle. It is too close now for his Class II. This pair has been measured 
at Cincinnati and Gallarate as follows : — 



o.s. 


P = 68*4 


D-I-7S 


Mags. 9*0 . . 


9*8 1878*16 


Di. 


67s 


1*71 



95 * • 


10*0 1878*26 
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No. 584. P. VIIL 124. (ACD = S. 57I-) 

This is the principal star of the wide triple in Prcesepe^ South 571 
These stars are relatively fixed. 

Aand C 
A and D 



De. gives the magnitudes of the large stars, 7*0, 7*2, and 6*50 respec- 
tively. 

No. 585. Cancri 109 (=B.A.C. 2927). 

A very close and diflSicult pair in the outskirts of Proesepe. The 
second measure was made with a power of 925, and the components well 
seen. In Lalande this star is 7 m., and 8 m. in B.A.C. 



s. 


P=iS7'o 


D = 4503 


1825-1 


De. 


156-8 


44*97 


1874*0 


S. 


241*0 


9225 


18251 


De. 


241-9 


9271 


1874*0. 



No. 587. 15 Hydras. 

This star, with the two distant companions, C and D, is fli V. 120. 
tf gives 340°±:43"'03 (1783*0) for the nearer. There are no other 
careful measures. Smyth calls the magnitudes 12 and 13 respectively. 
The close pair is an exceedingly difficult object. Observed twice at Cin- 
cinnati as follows: — 

o • 

O.S. P=i63-5 D = o25 187816 

165-1 046 1878-22. 

No, 594. Leonis 150. 
This is L. 201 11(7 m.). Measured by De. as follows: — 



// 



De. P=i4i*8 Dsi'55 ^^1^'ZZ Mags. 6*5 . . ii-o. 

No. 595. 
About 15' n. of 2 1474. Not in any Star Catalogue I have. 
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No. 599. />•, 65, Leonis. 
A fine and only moderately difficult pair. The mean result is : — 

o #» 

P P = 82-4 D=ii78 1878-2. 



No. 600. Crateris 36. (And C = W N. 26 = Sh. 120.) 

The principal star of this wide pair has an extremely minute com- 
panion. Not seen well enough to measure on any subsequent occasion. It 
is certainly smaller than 12 m. With very good definition on April 29, 
I could not be sure of it. There appears to be some change in the distant 
star. The following are all the measures : — 

O I* 

Sh. P = 97-6 = 67-06 1823-4 

/J 97-3 61-53 1878-1. 

Heis gives this as a naked-eye star, 6-7 m. 



No. 601. (A and B = ¥ IV. 112 = S. 627.) 

The smaller star of this wide pair is double ; not very difficult, but too 
unsteady for measurement on the other nights. It is difficult to reconcile the 
measures of distance of the wide pair. The following are all the recorded 



measures: — 




A 









* 


P = 1487 


D= 26-25 


1783-0 




s. 


3307 


29-96 


1825-2 




/3 


331-6 


28*16 


18783. 



No. 603. Leonis 472. 
A large star sfp. 3 Leonis. En. gives the angle and distance fi^m 3 Leonis^ 



o «r 



Kh. P = 201-5 D as ii34'3 1864-4. 

In B.A.C., 6^ m., but not a naked-eye star according to Hbis. A fine, and not 
difficult pair. 
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No. 605. Corvi 26 (= B.A.C. 4149). 

A comparatively easy pair near f Corvi. In B.A.C., 6^ m., and 6 m.^in 
Lalande, but not in Heis. 



// 



O.S. P= 137-4 D = o*99 i878*22 Mags. 6*0 . . 8*2. 



No. 607. SCHJELLERUP4572. 

A pretty little pair in a low-power field with y Virginis, 37" almost 
exactly p. In Arg., 9*2 m. The mean result is : — 



m 



P = 315-8 D=i-i6 1878-2. 



No. 608. 15 Canes Ven. 

1 5 and 1 7 Canes make the wide pair, S 24 App. I. This appears to be 
relatively fixed, or but little changed. 

o • 

s P = 297-5 = 289-98 1835-7 

De. 297-3 288-30 1865*2. 

The new companion is not at all difficult. The two measures give : — 







P = 284-9 ^ = 1*22 1878-3. 



No. 612. B.A.C. 4559. 

A very difficult close pair. Stars just in contact with eye-piece IV. 
Professor Hall has measured this on two nights with the Washington 
26-inch. The mean results are: — 

Hl. P = S77 D = o-28 1878-43 

fi 56*1 0-23 1878-33. 

A few minutes after making the third measure, S 1879 was observed, 
and that pair was certainly double the distance of this. Abgelandeb and 
Heis give this 5 m. 
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No. 613. 

The p. star of a wide pair (84*''3 :49'''i) i2"-4 /. the 6 m. star 6.A.C. 
4628. 

No. 614. 02 271 rej. 

This star was marked *' oblonga ? " in the first edition of the Pulkowa 
Catalogue, but rejected as single in the revised edition of 1850. The only 
measures or attempted measures are the following by Ma. : — 

P = 144*2 D = o'2 1843*3 

130*2 0*22 18497. 

In April 1876, I examined it with the 6-inch and suspected an 
elongation in the direction of 1 50®. The large instrument brought out an 
excessively difficult companion, which probably has nothing to do with the 
preceding observations. With a power of 925, which widely separated the 
components, the larger was perfectly round. It is L. 25572, and the south 
star of three in a low-power field. (Astr. Nock. 2199.) 

No. 617. 

The wide pair is S. 663, and also W VI. 117, but there is an error of 
^16^ in the declination of V. The following are all the measures of 
A and B. : — 

o • 

S. P = 219*1 D = 56*69 1825*3 

/3 219s 59*44 1878*3. 

The principal Star is L. 26952. 

No. 618. I* LibrcB. 

The wide pair is 9 VI. 44 and Sh. 376. The small star is itself 
double, somewhat resembling ft* Eerculis. There seems to be change in the 
distance fix)m the primary, but the measures are conflicting : — 



o 



V P= 112*5 D = 59*07 1782*3 

Sh. 1 1 1-6 50*63 1822*8 

^ "O'S 57*46 1878*3. 

Should distance of Sh. be 58'''63? 
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A mean of my measures of B and C gives : — 

o f 

13 P = 24-3 D=i-86 1878-3. 



No. 619. Serpentis 55. 

A fine close pair. My second distance is certainly too large. The real 
distance is probably less than o"'^. 



No. 620. (A and C = H. 4803.) 
The description in H of the wide pair is: — 



o 



H. P = 214-8 D = 4o*± 18367 Mags. 8 . . 9. 

The large star is itself double. The direction of C is apparently 
unchanged. 

No. 625. CD Herculis. 

A pretty pair, and not difficult. The companion was seen at Denver, 
Colorado, with the 6-inch, which was taken to that point to observe the 
total eclipse of July 29. The observation was made at an altitude of about 
5,200 above the sea, and in a locality remarkable for the purity of its 
atmosphere. 

A mean of the measures gives:— 

e It 

13 P= 175-3 D=i-90 1878-6. 



No. 627. 52 Eeradis. 
A fine, easy pair. The mean of the five measures is :• 



o ^ 

P == 3094 D = 1*83 1878-4. 



Mr. S, W. BuRNHAM, Doutle Star Observations made in 1877-78. 49 

No. 628. 

A rich neighbourhood for double stars, near 68 Herculis. This pair, 
and the two following (Nos. 629, 630), OS 328 and 3 45, are all in the 
same vicinity. 

No. 631. Ophiucht 255. L. 32200. 
A close equal pair, for which the two measures give: — 

O n 

P P=7o-2 = 0-36 1878-5. 



No. 632. L. 32600. (A and C = OS 336 rej.) 

A much nearer companion detected than that known heretofore. The 
following, which are all the measures of the wide pair, seem to show a small 
diminution in distance: — 

O 

Ma. P = i64'o D = 44*66 1843*3 

Db. 164-9 43*19 i866'9 

(3 164*9 42-80 1878-4. 

The magnitudes of A and C are from De. 



No. 633. y Draconis. 

All very faint companions. There are two more distant and larger 
stars having about th^ same position angles as C and D. Edgecomb saw 
B readily with a 9-4-inch Clark refractor without any intimation in regard 
to the direction. 



No. 634. 0, 67, Ophiuchi. (AC = W VI. 2 = Sh. 255 = 02 (App.) 162.) 

The nearest star, B, not mentioned by W, is foimd in the Munich 
Observations, with measures from C : — 

O ft 

Mu. P = 265-1 D = 3o-3 18367. 
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In measuring this a very faint attendant to the old companion was 
detected. The large stars, AC, are relatively fixed : — 



ti 



Sh. 


P= 141-3 


I> = SS23 


1823-3 


De. 


142-8 


5479 


1874-0 


/3 


143*0 


5470 


1878-6. 



No. 638. (A and B = S 2287 re}.) 

The only prior measure of the wide pair is found in the Washington 
Observations for 1862 : — 

Hl. P= 150-8 D = 22-22 1863-6 

j3 152-0 22-33 1878-0. 

The close star is small and difficult. 

No. 639. L. 33642. (A and C = Sh. 264; C and D = 300.) 

In 1874 I found a very minute star near C, estimated 330° : 4''. 
Looking for this on the present occasion, I noticed the larger star of the 
wide pair was a close double. The images were very unsteady and the 
measures are very discordant. The first distance is certainly too large. I 
could not see D. There appears to be some change in the distance of the 
wide pair : — 



Sh. 


;P = S2-6 


D = 1642 


1823-S 


Htu 


S^'S 


16-83 


1863-7 


O.S. 


52*4 


17-49 


1876-6 


/5 


517 


17-30 


18786. 



No. 642. 

The principal star of the cluster, H.G.C. 4420. The larger is decidedly 
reddish. 

No. 643. Tauri Pon. 55. (A and C == S 2342.) 

A much nearer star than that measured by S, and rather difficult. By 
three measures we have : — 

o /» 

/3 P = 338-2 D = 8-86 1878-2. 
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A slow, apparently rectilinear, movement in B : — 








W 




2 


P=ii-9 


Ds=26'9i 


18307 


D».. 


93 


2813 


1865-1 


Gl. 


93 


2862 


1874-8 





78 


2880 


18780. 



No. 647. 

The distances, in consequence of the condition of the micrometer at the 
commencement of my work, are only approximate. I have been favoured 
with two measures by De, and the following is the mean : — 








H 




AandB 


P=irs 


D=ioi 


18777 


AandO 


215-8 


19*56 


18777. 



No. 648. B.A.C. 6480. 

This fine pair is a naked-eye star very near y Lyres, 6 m. in Heis. The 
difierence in t he magnitudes of the components, and their distance, make it a 
difficult pair. The mean of the two observations is: — 

o t 

P P = 312-5 D as 0-6l 1878-5. 

No. 649. 
This pair of small stars is 13'^. of 7 Lyres. The measures give : — 



o 



j3 P=i2-8 D=i'S7 1878-5. 

No. 651. 
An unequal pair 19'* 5 n. of 3 Cygrii. 

No. 652. (A and C = ^j 11. 99 = S. 718 = X 2539.) 

An excessively minute star, a little nearer than the old companion. 
The measures were made with some difficulty. A and C are relatively fixed. 

H 
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No. 653. ft AquilcB. 

Two very fistint companions forming a pair. The distance of BC is 
uncertain for the reasons abeady given. 



No. 654. A*, 52 Sagittarii. 

But for its southern declination this would be a very easy pair. The 
three measures give : — 



o 



P = i6o-8 D = 293 1878-6. 



No. 655. (ABC = 2 2549.) 

The new star makes, with one of S's companions, a difficult pair. The 
relations of the large stars have changed considerably. The following are 
all the measures : — 



AS 



AC 



BO 



2: 


P = 278-8 


D = 4748 


1832-2 


Db. 


277-1 


49-07 


1863-5 


i3 


2767 


4979 


18785. 


2 


291-3 


21*12 


1832-2 


De. 


289s 


22-38 


1863-5 


i3 


289-4 


22*86 


1878-5. 


2 


89-0 


26-88 


1832-2 


De. 


87-1 


27-48 


1863-5 


)3 


85-9 


27-63 


1878-5. 



No. 656. L. 37475- 

This close pair has been measured once by De., and the observation, with 
a mean of my measures, is as follows : — 

Db. ;P =261-0 Dss5 0'48 1877*8 

P 257-6 0-50 1878-2. 
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No. 665. y Cygni. 
A very distant double companion. The resalts are : — 



A and BG 


P=i96s 


D = 140*44 


18780 


BandC 


30S'i 


1-41 


18785. 



No. 666. 
Measure of distance doubtful. It has been observed by De. as follows : — 



f 



Db. P=i247 D = 2-oo 1877*8 Mags. 9*0 . . 12-0. 

No. 668. B.A.C. 7080. 

A naked-eye star, 6 m. in Heis. The mean result of the three 
measures is: — 

o » 

fi P = 29o D 84*64 1878*6, 

No. 669. oi* Cygni, 
The nearest companion is very faint. 



No. 670. 

About 50*/?. this is H. 1527, a 3'' pair of 10 m. stars. The new double 
is the southern star of a wide pair. It has been measured once by De. : — ^ 



/J 




P = 58-3 


D = 076 


1877-75 


Ds. 


535 


0*63 


1877*83. 



No. 671. 

This is the sp. of two similar stars. It has been measured by Db., and 
the two observations stand : — 

e m 

/3 P = 334*8 D = o-s± 1877*6 

!>»• 335*9 o'47 1877*9 Mags. 8-o . . 8*5. 
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No. 673. 
The n. star of a wide pair. The other is Abo. (20®) 4682, 1*4, f. and i'-6 s. 

No. 675. 51 Cygni. 

The close star, B, is exceedingly minute, and under ordinary circum- 
stances rather difficult. The measures give : — 

o f 

(3 P=iois = 278 1878-2. 

C and D are brighter, and readily seen. 

No. 679. 

Without doubt this is the most minute close pair known, and is worth 
noting as a curiosity in double stars, if for no other reason. It 48 too small 
to be found even in Argelander. The place was determined from Arg. 
(43**) 3802, an 8*8 m. star in a low-power field, sp. The magnitude of the 
double would be perhaps more nearly 1 1 than 10. It is near $ Cygni. 

No. 680. 

One of a wide pair of equal stars, the other about 25'' distant in 34''*5. 
De. has measured the close pair twice, the mean result of which is : — 

Db. P= 129*5 D = o'63 i^777. 

No. 681. RttMKER 9CXD4. 

The three measures result as follows: — 

o '/ 

/} P = 2397 D = 2Si 18787. 

No. 686. (A and B = OS (App.) 220.) 

The close pair has been measured twice by Db., from which it would 
seem my angle is decidely too small, possibly an error of 10**: — 








// 








Dk. 


Ps= 127-9 


D = 038 


18777 


Mags. 77 . 


. 80 


i3 


"75 


04 


1877-6.. 
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No. 688. R. 5364. 
A dose pair sf. 77 Cygni. The mean of four measures is : — 



n 



P = 2092 D = 038 iSySi. 



No. 689. Aquarii 88. 
The mean of three measures gives : — 



It 



j3 P = 240-5 D = i-8o 18780. 

No. 690. ft Cephei. 

The celebrated " garnet star " of H., variable from 4 to 6 m. in five 
or six years. It is No. 253 of Schjellbrup's Catalogue of Red Stars. There 
is another star in the direction of I90***8. They are all faint objects. The 
two measures of AB give : — 



o 



j3 P = 259-8 D = 19-27 1878-5. 

No. 693. L. 42730. 
For the mean of three observations we have : — 



N 



/3 P = 54i D=so-93 1878-4. 

No. 694. LacertcB 4. 
A fine close pair, and moderately difficult. The two measures give: — 



n 



j3 P = 3S2'3 = 0-50 1878-7. 

In B.A.C. 6 m., and Arq. 6*5 m. 

fl 

No. 696. 
The s. star of a small triangle. De. has measured twice^ reversing the 
anirle: — 

Di. P= 175*2 D=so-5o 1877-8 Mags. 8-0 .. 80. 

fi . 3S3'8 065 1878-2. 
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No. 699. 
In the vicinity of S 2878, The three measures give: — 

/3 P= 187-3 D = 204 1878-4. 

No. 7CX). 

In the field with 02 (App.) 234, 2y^ p. and i'^. De. has the following 
measure : — 

O '/ 

Db. P = 332-4 D = 10-33 18787. 

No. 701. L. 43867. 

This difficult pair has been measured twice by Db. The mean results 
are as follows: — 



n 



De. 


P = 283-4 


D = i-24 


1877-8 


Mags. 7'o . 


. 9-0 


/3 


280*0 


1-24 


i8;8-2 


7-5 • 


. lO'O. 



No. 702. 8 Cephei. (AC = S 58 App. I. = ^? V. 4 = Sh. 347 

= OS (App.) 235.) 

A faint star nearer than the old companion. The measures give : — 

o t* 

/3 P = 285-7 I) = 19-37 1878-6. 

The large stars appear to have a common proper motion, as their 
relations are unchanged. 

O H 

2 P = 192-0 D =. 40-87 1835-1 

/3 191-9 4088 1878-6. 

No. 709. 

Near S 2938. Not in any Star Catalogue I have, and place found 
with micrometer firom L. 44461. The three measures give : — 

e 

/3 P = 8-9 DBa-04 1878-2. 
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No. 710. 
A difficult pair of small stars, 3o''3 8. of ij Pegaaij and 26* /. 



No. 712. 








This has been measured once by De. : — 








// 

/3 P = 291-6 D=ro2 


1877-6 


Mags. 9'o . 


• 95 


De, 290*4 1*14 


1877-7 


97 . 


. 10-2 



No. 713. (A and B = S 2959.) 

A very minute star near B. It was missed in the first measure. There 
is a decided change in the wide pair, as will be seen from the following: — 



2 


P = 967 


D = 15-66 


18321 


Ma. 


97-8 


1488 


i843'6 


De. 


1017 


14*21 


1864*8 


/3 


102-2 


1377 


1878-8. 



No. 715. Aquarii 290. 

This pair has been observed once at Cincinnati. This, and the mean of 
my four measures are given below : — 



0. s. 



P « 2580 


D = 3-47 


1877-8 


i3 


2560 


33S 


1878-3. 



No. 716. 

A pretty pair of very small stars in the field with ^ Aquarii (S 12 
App. II.), 15'/?. and 60" n. 

No. 717. 8 AndromedcB. 

The companion is faint, but it is not a difficult object under good con- 
ditions. The mean result is : — 



ff 



Pxs 161-4 • Drx7-6i xSyS-a. 
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No. 718. 64 Pegasi. 

A fine close pair, and difficult from the considerable inequality in the 
magnitudes of the stars. It is rather more troublesome to observe than 
72 Pegasi. The mean of three measures gives : — 

e 9 

j3 P = 86-9 D = o-46 18787. 

No. 720. 72 Pegasi. 

A close pair of equal stars, discovered a few minutes after the preceding. 
It is widely separated with the higher powers. The seven measures give as 
a mean : — 

o // 

/J P = 1277 D = 0-40 18787. 

No. 723. L. 46375- 
The following is the mean of four observations : — 

o // 

/3 P = 168-5 O = 37^ 1878-2. 



No. 725. L. 46464. 




Measured once by 0. S. 




ft 

fi P = 2373 D = 4-30 


1877-8 


0. S. 245-3 4-46 


1877-8. 



No. 726. 

Not in any Star Catalogue I have. It is about 50' s. of the naked -eye 
star, B.A.C. 8266. 

No. 730. 27 Piscium. 
This is quite an easy pair. The three measures give : — 



H 



P s 2658 D = i'42 1878-4. 
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No. 732. 
The north star of a wide pair:— 

o # 

(i P = 152-4 D = 610 1878-3. 



No. 733. 85 Pegasi. 

A very interesting system firom the large proper motion and sensible 
parallax of the principal star. The latter has been investigated by Brunnow 
(Dunsink Observations^ ^873) by micrometrical measures of A and C, from 
which he finds the parallax to be o''*054. It is not found in any Double 
Star Catalogue. This is partly accounted for by the fisict that at the time 
of the observations of H. and S the distance between A and C was too large 
to bring them within the limits usually adopted. 

Flm. has given this system special attention, and it was at his request 
that the series of measures here given was commenced. The wide pair was 
observed three times before the close star was detected, although on each 
occasion the field was examined with reference to any new member which 
might exist. These nights, however, were not sufficiently favourable for so 
difficult an object as the new star. The last night on which C was 
measured was unusually fine. A short time before on the same evening 64 
Pegasi and 72 Pegasi had been discovered, and a little later ti Piscium and 
B.A.C. I loi were added to this Ust, all of them being difficult objects of the 
first class. The small star, B, was then noticed, and an excellent measure 
obtained. It has been measured since on every available night, but 
opportunities have been rare when it could be satisfitctorily seen. The mean 
result of the three measures thus fiur made is: — 

o ft 

p p = 274-0 = 0-67 1878-7. 

It is evident that an examination a few months hence, even without 
measures, will show at once whether there is any physical connection 
existing, since the change due to proper motion would otherwise be very 
apparent in so close a star. 

The measures preceding my own of the wide pair are taken from proof 

I 
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sheets of a most valuable and interesting work by Flm., " Catalogue des 
ifitoiles Doubles et Multiples en mouvement relatif certain/' now in the 
press. The angle and distance by ABGEaEiANDEB are deduced from differences 
of R.A. and Decl. : — 



O /' 



Aeo. P = 105*0 D = 30*0 1855*00 

Beunnow 77'o i6'oo 1870*00 

Plm. 49*8 14*0 1877*94 

ft 33*6 14*40 1878*54. 

The minimum distance was reached in 1877, about the time of the 
observation by Flm., and the stars are now gradually separating. Flm. gives 
the proper motion of A as follows : — 



8 



// 



R.A. +0*064 Decl. — 0*97. 

Bbunnow thinks C has also a small motion in space. 



New Nebulce. 

The places given in the Catalogue are those of the stars from which 
the nebulaa are measured. The first is in the field with a 7 m. star, L. 6634 
(6 m. in L.) The other is stUl nearer the naked-eye star B.A.C. 4396. 
They are not very fiunt. The measures indicate the distance and direction 
from the respective stars. They are not found in Herschel's General 
Catalogue, nor m the supplementary Catalogue by Dr. Dreyeb. 
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6f 



11.^ — Micrometrical Measures of 500 Double Stars. 



No. 


Double Star. 


Star Catalogne. 


II.A. 1880. 


Decl. 
X880. 


Poritlon 
Angle. 


Distance. 


Mags. 


Bpoch 
1870+ 


Notes. 


I 


S3063 


W» xxiii. 1234 ... 


h m • 
I 28 


1 

- 5 13 



221*8 

224*8 


§1 

1*71 
1-92 


8*3 ...IO-2 

*•• ... 


7829 
7.942 




2 


H. 1939 ... 


... ... *•• 


3 41 


1045 


1 59* I 


36*08 


7 ...10 


7*807 




3 


H(L I 


W> 0. 57 


056 


7 17 


119*6 


I2'8o 


7*5 ...17 


7*829 


Difficult 


4 


2 14 


W» 0. 134 


9 42 


-12 39 


236*2 
2364 


14-50 
14*27 


8*3.. .11-0 

• 
... ... 


7*942 
7*953 




5 


S 15 


... ... 


9 43 


- 6 16 


197*2 


4'6i 


7*5 ...lo-o 


7*942 




6 


024 


L. 220 ... ... 


10 26 


35 49 


1553 


0-56 


7*5 ... 7*8 


.8-657 




7 


3392 


S.A.U*46*.. ••• 


10 31 


60 52 


694 


I9'43 


6-O...I2-0 


8-671 




8 


H. 1951 ... 


W» 0. 189 


12 41 


-II 37 


2i6*6 


24X)9 


8-9... 15 


7*947 


H. 2i5*>-4: 16" ±. 


9 


H. 1953 ... 


< Ooti ... ... 


13 19 


- 9 30 


i6*5 


61*89 


4 ...12 


7*942 


H. 14° *2 -.45"*. 


10 


Schj. I 


••• ••• 


20 45 


- 6 II 


27*8 


25-00 


87 ... 9*5 


7862 


No other measures. 


II 


5 35 


... ... 


25 27 


- 2 43 


2666 


862 


9*4 ... 9'6 


7*947 




12 


De. 2 


W» 0. 459 


28 22 


- 5 12 


241*8 


089 


6-9... 77 


7*8i8 


A and B. 


13 


H. 1993 ... 


a Cassiopeie 


03342 


55 53 


iio*7 
106*7 
280-0 


39*94 
40*20 

62*25 


. • . ... 
B - 13-14 

... ... 


7*573 
8-647 
7*573 


A and B. 
A and C. 














2798 


6251 


5-6... 14 


8-647 


1 


14 


2 49 


... ... 


34 42 


- 7 53 


320-8 
320-8 


5*58 
5*78 


6*5 ...lo-o 

• • • • • • 


7*862 
7*876 




15 


2 18 


Lt. III8 .•• ... 


36 II 


3 31 


1 161 


1*39 


7*3 ... 90 


7-947 




16 


3 231 


Oassiopeise 


038 2 


47 38 


303*7 


32*16 


54 .12 


8-471 


I>e. 303''9 : 32" 8 1 
(1876-5). 


17 


Hd. 8 


W> 0. 715 


42 28 


- 2 25 


38*1 


685 


8 ...II 


7-876 


Mags. 9-0...10-0. 


18 


2 68 


• • • • • • 


045 46 


-849 


296-0 


758 


8*0 ...100 


7876 


No change. 


19 


J 67 


L. 1432 .*• 


045 52 


9 57 


10-8 


1*52 


8-3... 9*0 


7953 


Probably fixed. 


20 


Hd. 10 


W>o. 802 


047 17 


2 39 


2323 


1-09 


9 


7-862 


Mags. 9.. .9 + . 


21 


H. 1057 ... 


fi AndromedflB ... 


50 6 


37 51 


316-6 
3140 
312-6 


3651 
38-05 
37*25 


B - 13-14 
12 

13 


8529 
8742 
8747 


AandB. 














1 1 6*7 


39-26 


4 ...16 


8529 


A and C. 












117*0 


3809 


• •• •• • 


8742 














117-1 


37-55 


• • • • • • 


8747 


; 


22 


2 76... 


• • • • • « 


50 19 


10 I 


200*1 


2-84 


8-8 ...11*5 


7-953 




23 


H. 1064 


39 Andromeds ... 


56 10 


40 42 


09 


• • • 


6 ...15 


8638 


Clouded before distance. 


24 


fi 396 


B.A.C. 282 


56 13 


60 26 


66*6 


i'± 


6 ...105 


8660 


Clouded before distance. 












69-1 


114 


6*5 ...no 


8-796 


Unsteady. 





■M 
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No. 
25 


Doable Star. 


Star Cataloguo. 


R.A. x88o. 


Dcd. 
18B0. 


Poaitiou 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 


Notes. 




H. 1068 ... 


72 Fiscinm 


h m 8 
58 44 


/ 
14 18 



263-1 


1/ 
54-81 


5-6... 18 


7818 






26 


05515 


tp Andromedse :.. 


I 2 32 


46 36 


273-0 


02 


5 ... 67 


7 739 






27 


3 235 


L. 2042 


I 3 27 


50 22 


769 


0-84 


7-8... 7-8 


8-647 


A and a. 












766 


850 


9 ...I2-0 


8647 


B and b. 














47-2 


8-13 


9 ...ii-o 


8647 


C and c. 




28 


3 95-** 


• . « • • • 


I 4 24 


- 536 


309-6 


14*18 


8*5 ... 97 


7859 






29 


0228 


R. 378 ... 


I 8 13 


80 16 


314-0 


085 


6-8 ... 8-2 


8660 






30 


H. 1076 


W«i. 118 


I 9 50 


13 6 


1630 
258-2 


1416 
411 


9 ...17 
14 


7-859 
7859 


A and B. \ 
A and C. ) 




31 


• • • • • • 


Polaris ... .:. 


I 13 45 


88 40 


• • • 


• • • 


• • • • • • 


8151 






32 


H. 637 


W» i. 237 


I 16 28 


— 4 26 


168-3 


2592 


7-8...15 


7-845 


No meaHuree in H. " very 
delicate." 




33 


p 4 ••• 


W» i. 236 


I 16 34 


10 44 


810 


037 


7 ... 7-5 


7717 


No other measures. 




34 


H. 1079 


44 Ceii 


I 18 


- 8 38 


2996 


76-40 


6 ...12 


7-862 


H. 3000-5. 




35 


OS 30 


L. 2561 


I 18 54 


30 55 


2389 


4-55 


73 ..117 


7736 


B and C. 




36 


5 132 


• . • ... 


' 25 35 


16 20 


354-6 


33-86 


70... 100 


8014 




, 


37 


0532 


R. 467 


* 30 49 


8437 


1337 
134-2 


879 
906 


7-8.. .12 

• • • • • • 


8660 
8-668 






38 


5 145 


Jr. 1. 145 ••• ••• 


I 34 36 


25 8 


31*9 
322 


11*38 
11-55 


6-O...IO-6 

• • • • • • 


7725 
87 1 1 






39 


2 196 


X . X. 122 ... ... 


I 52 55 


20 26 


518 
52-1 


2-62 
236 


8*5 ...no 
• • . ... 


7666 
7-856 






40 


:s 201 


e Triang^ili 


I 55 58 


32 42 


1 1 6-8 


4-10 


5*3 ..."3 


7-810 






41 


02 38 


7 Andromcdre 


I 56 32 


41 45 


1027 
101-5 


048 
039 


50... 6-2 
... ... 


8655 
865^ 


B and C. 




42 


y V. 102 ... 


6i Ceti 


1 57 39 


- 55 


193-3 


4271 


7 ...II 


7862 


A and B. \ 












3263 


80-4 


• • • • • • 


7862 


A and C. 




43 


5 223 


O'Arg. 2486 ... 


269 


80 10 


507 


078 


80 ...10-4 


8660 






44 


2 242 rcj. ... 


Ceti 346 


2 10 20 


-10 23 


2285 


50-54 


6-7... 10 


7 939 


Mags. 7-0... 9-0. 




45 


» 437 


L. 4291 


2 12 26 


3 39 


31-5 


708 
724 


8 ...12-13 

• • • • • • 


7942 
7953 






46 


III VI. I ... 


Ceti 


2 13 17 


- 3 31 


91-5 
828 


74- 1 1 
11562 


2-7 .13 
10 


7818 
7818 


A and B. 
A and C. 


■ 




47 


5 290 


• • • • • • 


2 33 13 


— 2 25 


220-6 


10-25 


81 ...lOI 


7698 


Fixed. 


48 


2 295 


84 Coti 


2 35 4 


— I 12 


3243 


473 


60... 92 


7-953 






49 


2293 


• • • « • • 

• 


2 35 31 


56 33 


753 


830 


85 ...117 


8647 






50 


5 303 


• • • • • • 


2 38 35 


- 2 28 


1819 


5-87 


8-5 ... 95 


7859 






51 


3 307 


L. 5133 


2 40 29 


29 II 


3154 


14-91 


7 ...11-5 


7725 






52 


Ward 


Tj Persei ... 


2 41 56 


55 24 


2683 
1 160 


6703 
5-06 


4 ...10 
10 ...12 


8151 
8 151 


AandC; AB = 2 307. 
C and D. 














1123 


529 


95 ...12 


8776 


Unsteady. 
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No. 


Double Star. 


star Catalogne. 


B.A. 1880. 


Decl. 
1880. 


Portion 
Angle. 


Distance. 


Mags. 


Bpoch 
1870+ 


Notes. 


53 


2310 


• • • •« • 


h m s 

2 42 7 


/ 
33 26 



876 


It 
2*62 


77 ...10-9 


7870 






54 


02 46 


L. 5205 •-• 


2 42 45 


30 2 


1675 


20'66 


7 ...19 


7725 


A and C. 




55 


• • • • • • 


T X OfoOl ... a • • 


2 45 45 


52 16 


io6-o 
1068 

75*3 


5008 
51-27 

4* ± 


5 ...12 
12 

13 


8151 
8780 
8151 


A and B. 
A and C. 


■ 




56 


5 330 


Ceti 478 


2 51 3 


- I 3 


191*1 
191-9 


9-02 
8*36 


7*5 ... 9*5 

• • • • • • 


7*862 
7939 






57 


2 332 


W ii. 878 


2 51 41 


- 4 


527 
54*1 


12*52 
12*52 


85 ... 8*5 

• • • • • • 


7-859 
7*93" 






58 


2 333 


ff Arietis ... ... 


2 52 21 


20 52 


197-6 


1-56 


57 ... 6-0 


7*725 






59 


2 355 




3 54 


7 56 


147-8 


264 


87 ... 9*5 


7*939 






60 


2 356 


• • • • • • 


3 I 


-13 47 


'33 


15*59 


7*7 ...IO-8 


7*829 


No change. 




61 


2 358 


W» ii. 1091 


3 2 44 


-49 


350*3 


14*39 


85 ...11-3 


7*947 






62 


i9 400 


W iii. 50 


3 5 18 


— 4 i6 


53*2 


21-69 


7 ...115 


7-947 






63 


H. 663 


94 Ceti 


3 6 37 


- I 39 


2509 


5-73 


5 •19 


7*698 






64 


• • • «• • 


T* Eridani 


3 14 12 


-22 12 


993 


39-97 


3i ...II 


7*8io 


A and C. 




65 


2 406 


i 

• • • • • • 


3 24 28 


4 45 


124*2 


965 


70... 90 


7*939 


No change. 




66 


5430 


Tauri 39 


3 34 8 


4 44 


55*4 


2643 


60... 9-0 


8030 


A and B. | 
A and C. ) 














3oro 


37-74 


9*8 


8030 




67 


2431 


40 Pcreoi 


3 34 46 


33 35 


238-0 


19-98 


4*2... 9 5 


7882 


Fixed. 




68 


02 61 rej. ... 


L. 6847 ... 


3 36 18 


7 31 


127-8 


187 


7*2...io-o 


7942 






69 


2449 


• • • • • • 


3 40 17 


24 17 


3301 
3315 


7-05 
683 


8-5...II-0 

• • • • • • 


7-870 
8096 






70 


2453 


Atlas Pleiadum ... 


3 42 I 


23 41 


... 


• • • 


• • • • • • 


8*657 


Single. 




71 


H. 338 


30 Eridaui 


3 46 47 


- 5 43 


1353 


834 


5 •.»7 


7966 






72 


5 475 


• • • • • • 


3 52 3 


- 728 


225 


734 


8-2 ...10-6 


7*862 






73 


H. 3608 ... 


7 Eridani 


3 52 24 


-13 51 


238*0 
2385 


510 
51*79 


3i ...13 

• • • ■ • • 


7*698 
7-942 


Single distance. 
B 12-13 °^. 














2386 


52-07 


• • • • • • 


8-003 


H. 233<>*6 


:45''±. 


74 


03 531 


B.A C. 1264 


3 59 34 


37 46 


1387 
138-4 


263 
2*57 


67 ... 89 

• • • • • • 


8-655 
8671 






75 


2 497 


• • • ••• 


423 


8 8 


2352 


14*16 


8*5 ...10*7 


7 939 


Haiy. 




76 


2499 


• • • • • • 


4 2 32 


23 45 


2856 
281-1 


• • • 

29-92 


9-2 ... 9*3 
11*2 


8093 
8-093 


A and B. Too poor for 
AB«ndC. <1^'*°~- 


77 


0273 


11 Persfti 


465 


48 6 


3486 


14-88 


4-5. .12 


8-151 


B = 12-13 "*• 




78 


02 77 


L. 7899 


4 8 17 


3» 24 

■ 


244*4 

2454 

254*5 
2530 


0-37 
054 
040 

046 


7*8... 7*8 

• « • • • • 

• • • • • 

• • • ■ • • 


8-030 

8*655 
8657 
8675 






79 


2518 


40 Eriditni 


4 9 52 


- 7 47 


129*0 


3-64 


10 ...II 


7-701 


BandC. 






• 








129*3 


4-05 


... ... 


7-810 
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No. 


Doable Star. 


Star Catalogue. 


BJL1880. 


DecL 
x88o. 


Position 
Angle. 


Distance. 


Hags. 


Epoch 
1870+ 


Notes. 








h m ■ 


1 



126-8 

126-5 

129*8 


4*08 
3*94 
3*83 


••• •■< 

••a . . ■ 
••• ..< 


7-8i8 
7829 
7*942 






- 








129*2 


398 


*•• ..< 


7*953 














127-1 


••* 


.a. ••! 


7-966 


Clouded. 












146-0 


38-01 


•• . *•< 


. 7-701 


A and d. 












145*5 


3687 


.• • • . 1 


7-818 














145*4 


3643 


• • . *• 


' 7*829 




80 


$ 402 


W IT. 318 


4 17 3 


- I 33 


74-0 


6-94 


8-5...io-f 


; 7*947 




81 


H. 349 


W> iv. 327 


4 17 18 


- 5 17 


234*5 


17*33 


9 a.. 10 


7*953 


A and B. ] ^ag^. 7-5, 9-0, 
A An ^^ 12-13 ; no 
A and u f measures by H. 












84*3 


28-73 


17 


7*953 


82 


2 547 


W' iv. 383 


4 19 48 


— I 40 


8-7 
IO-8 

lo-o 


2-45 
2-47 

2'OI 


8-5... Ilf 

.• . ••< 


; 7 947 

7*953 
8063 




83 


2554 


80 Taari 


4 23 17 


15 23 


7*o 


0-60 


6*5... 9-c 


> 8-030 




84 


2571 


• • • • • • 


4 30 3 


- 3 51 


2582 


17-30 


6-3...II-C 


) 8003 




85 


2 596 


• • • • • • 


4 40 15 


— 12 10 


2872 
2875 


10-95 
10-56 


8*O...IO*2 


i 7942 
8003 




86 


2 609 


• • • •• • 


4 43 40 


59 


74*7 
76-5 


2-84 
2-57 


8-5... 8-7 

... *• 1 


' 8-093 
8-096 


Veiy unsteady. 


87 


5607 


••• • • • 


4 45 47 


25 14 


250*6 


14*34 


9*o...io-8 


\ 7-870 














2497 


1405 


... •• < 


7*947 


Mags. 9-0... 1 1 -0. 












250-5 


13-97 


• .. .• 1 


8099 




88 


H. 3700 ... 


0» Arg. 3467 ... 


4 48 I 


-20 58 


347*8 


26*20 


7 ...14 


7*942 


H- 345°*3:20"±. 


89 


02 92 


5 AurigsB 


4 52 3 


39 13 


247*4 


2*78 


5-7... 9*8 


* 8041 




90 


2 639 




4 58 


-32 


79*3 


535 


8-2... 9-c 


► 8003 


Probably fixed. 


91 


OS 100 


W V. 15 


5 3 28 


8 2 


2488 


3*8o 


7-0... 10-2 


5 8-093 




92 


02517 


L. 9802 ... 


5 7 14 


I 50 


137-6 


6*20 


6-2... 13 


8093 


ABandC. 


93 


}& VI. 30 ... 


a Aurigse ••• 


5 7 49 


45 53 


183-2 


1262 


• • • ••* 


8036 


A and B.| Single distances. 
A and C. J B- 12-1301. 












146-2 


1586 


• • • • • « 


8036 


94 


02 103 


16 Anrigse 


5 "o 17 


33 14 


54*3 


396 


50.. .10-5 


r 8655 




95 


fi 188 


T Orionis 


5 " 47 


- 6 58 


62*1 
49*5 


• • • 

3*53 


... .• < 

• •a . . 


7-810 
• 7829 


Band 6. ] 




• 










52-1 
503 


4*49 
413 


... . .< 
... . . I 


• 7*947 
8-153 












• 




249*1 
600 


36-20 
36-09 


4 ...14 
...12 


7*947 
7947 


A and B. 
A and C. ^ 




96 


190 


Orionis 82 


5 14 38 


- 8 9 


2*9 


050 


... .• 1 


8-091 


A and B. Well separated. 1 


97 


Ma. I 


• • • • • • 


5 15 32 


-657 


159-5 
137*7 


3*01 
34-6 


9 •.. 95 

... ..• 


; 7-862 
7-862 


A and B. 
A and C. > 


■ 


98 


5693 


• • • »•• 


5 15 37 


— 2 10 


12-5 


387 


8-7... 9c 


> 7*942 
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No. 



Doable Star. 



99 
100 



lOI 



102 
103 
104 



105 
106 



107 
108 

109 

no 

III 

112 

"3 

114 

116 



02 107 
H. 36s 



/B320 



2728 
H. 3766 
2748 



/3 90... 
3 321 



2782 
192 

H. 3279 ... 

02 119 

405 

/3406 

<t! V. 90 ... 

De. 10 

5 95 



Star Catalogue. 



iiSTanri 
114 Tanri 



/BLeporifl 



32 Ononis 
a Leporifl... 
6 Ononis... 



26 AorigSB 
Leporis 45 



W» r. 908 
T Aurigse... 

133 Tauri 

L. 10974 

W y. 1045 

W» T. 1068 

p Anrign 

Arg. (29^) 1027... 

• • • ■ • • 

a Ononis 



R.A. x88o. 



h m 8 

5 20 10 
5 20 26 



5 23 6 



5 24 22 
5 27 25 
5 29 23 



5 30 56 
5 33 59 



5 36 47 
5 40 52 

5 40 54 
5 41 24 

5 42 22 

5 43 I 
5 43 >o 

5 45 6 
5 46 8 
5 48 40 



Ded. 
x88o. 



17 52 
21 50 



-20 51 



5 51 

17 55 
5 28 



30 25 
17 55 



— 02 
39 8 

13 51 

7 55 

-13 34 
-13 28 

39 7 

29 45 

- 7 20 



Position 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 


Notes. 



3084 


It 
10*18 


6*o...ii*o 


7870 




346-9 


37-80 


5-6... 17 


7*870 


AandB. 




I93'9 


58*82 


...17 


7*870 


A and C. 


• 


279*6 


7429 


...17 


7870 


A and D. , 




2895 


2*63 


3-0 ...no 


7*810 


Msgs. ftom De. 


2915 


2»86 


... ... 


7*829 




2880 


2*56 


.« . ... 


7*994 




2849 


2-45 


... ... 


8030 




2896 


263 


... ... 


8*170 




2863 


2*96 


• . • ... 


8-197 




196*2 


0*45 


5*2 ... 6*7 


8*030 




154-8 


36-02 


3j ...12 


7-953 




354-1 


4*20 


... ... 


7873 


Fifth star. 


3549 


4*18 


• . • ... 


7-934 


it 


354-0 


369 


... ... 


7-942 


It 


117*6 


3-80 


..• ... 


7-873 


Sixth star. 


I20*8 


3-61 


• . . ... 


7934 


t» 


121*1 


382 


• • . ... 


7*942 


»» 


113*2 


25*86 


... ... 


7-870 


A and C. 


140*1 


i*ii 


70... 8*5 


8-170 


A and a. 


359-8 


1*72 


9*o...io*5 


8-170 


C andc. 


1360 


87-85 


... ... 


8-178 


Aa and Cc. 


136-2 


88*82 


. • « ... 


8-197 




318 


51-33 


...10 


8-178 


OandG. 


48-7 


60*3 


• • • • • • 


8-170 


A and El ; single distance. 


310*4 


41-79 


• • • •• • 


7-994 


A and x. 


307-9 


39*44 


7-8... 83 


7*942 




3500 


3893 


5 ...12 + 


7824 


A and B. 


32-9 


47-85 


12 


7824 


AandC- W V. 21. 


2986 


1787 


6 ...16 


7870 


H. 250°*! : i82®*o. 


1812 


2495 


...15 


7870 




314*0 


o*6i 


77 ... 8*2 


8030 




3168 


077 


• • • • • • 


8*170 




125*1 


1450 


8*5 ...ii-o 


7*953 




243*1 


I2'OI 


90...I2-0 


7*953 




207*0 


54*97 


• • • • • • 


7824 


# 


164*8 


256 


8*5 ...11*5 


7*882 


A and B. 


298*2 


1367 


8'0...I2*0 


8-156 


Near 55 Ononis. 


348-2 


7591 


B - 12-13 


7*942 


A and B. 


3488 


7868 


• • • • • • 


7*953 




346-9 


78*17 


• • • • 4 • 


8-003 
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Mr. S. W. BuRNHAM, Double Star Observations made in 1877-78. 



No. 


Double Star. 


Star Oatelogne. 


KA. x88o. 


DecL 
z88o. 


Position 
Angle. 


Distance. 


Mags. 


Bpodh 
1870+ 


Notes. 


117 


s. 503 


W> ▼. 1206 


h m 8 
5 49 10 


/ 
13 56 




157-3 


n 

28-09 7 


...13 


; 8-003 


AandC. 
B and C. 












167-8 


... 




8-003 


118 


02 121 


R. 1582 ... ... 


5 49 49 


74 


•185-3 


0-32 7- 


-8... 8 


^9 8-151 


Well separated. 


119 


02 545 


6Aurig» 


5 SI 32 


37 12 


3-8 


190 3- 


0... 7 


-5 8'04i 


A and K 
A and C. 












2927 


45-51 


IC 


> 8-041 


120 


^ V. 100 ... 


59 Oxionis 


5 52 10 


I 49 


2058 


3657 


6 


8-178 


W 37''-25 (1783-0). 


121 


2 826 


... ... 


5 52 49 


— I 20 


126-7 
1247 


2-02 8* 

2-35 


2... 9 

■ . 


r2 7-453 
7-994 




122 


2 848 


... ... 


6 I 42 


13 59 


295-4 


15-55 7- 


3 ...12 


;-o 8-003 


A and e. 


123 


396 


75 Ononis 


6 10 29 


9 59 


226-5 


474 9 


...II 


-5 7-934 


B and C. 


124 


2 903 


... ... 


6 18 49 


-12 54 


294-3 


22-73 7- 


O...II 


-0 8-189 


Unsteady. 


125 


2910 


P. VL 105 


6 20 36 


031 


162-5 


0-93 8- 


3... 9 


i-o 8-197 


B and C. 


126 


2 938 


14 Monocerotis ... 


6 28 16 


7 40 


2099 


10-59 7- 


0...11 


-2 8-197 




127 


2 943 


Arg. (23«) 1432 ... 


6 30 33 


23 17 


1474 


19-65 8- 


5... g 


ro 8-175 




128 


H. 397 


W«vi. 961 


6 33 47 


28 19 


568 


55-72 8 


...13 


8*882 




129 


2951 


W> vi. 978 


6 33 51 


9 56 


309-2 


21-43 8- 


5 ...10 


yy 8-156 


A & B. 1 No change. 

B & C. ) C found by Ward. 












229-2 


11*56 


>. 


8*156 


130 


2 955 


• •• •• • 


6 35 24 


- 7 53 


272*2 


i-oo 8- 


7... 9 


ro 8063 


A and B. 
A and C. 












189-4 


11-48 


S 


!-5 8-063 


131 


02 154 


L. 12831 ... 


6 35 52 


4045 


1290 


2777 & 


2... s 


»-2 8*041 




132 


02 155 


L. 12941 


638 I 


24 48 


261-0 
258-5 


15*23 6- 
14-92 


8...IG 


t'S 8*091 
8-175 




133 


A. G. 0. I ... 


Sirius 


6 39 53 


-16 33 


52-9 


10-24 


»• 1 


7873 


A and B. \ 












54-0 


10-68 


» • 1 


7934 
















534 


10-34 


1 • 4 


7*942 
















526 


11-36 


• 


7*947 
















530 


11*13 


■ • 1 


7*994 
















51-9 


11-32 


1 • * 


8*030 
















513 


11-19 


»• 1 


8-036 
















50-2 


10-70 


ft • 


8-041 
















"35 


... .1 


ft • 


.. 7873 


A and C. 














115-1 


71-30 


ft e 


7*994 
















1 123 


71-37 


• 


8-036 
















158-9 


104*60 


1 • 4 


.. 7-873 


A and D. 






. 








158-5 


103-32 


ft • 


7-994 


/ 


134 


2966 


Arg. (40«) 1729... 


6 41 52 


40 5 


111*7 


5-35 8- 


2...IG 


r2 8-041 


No change. 


135 


A. G. 4 ■■* 


Canis Mf^'oris 89. . . 


6 43 32 


-15 I 


295*4 


I'lo 6| 


\ ... 9 


► 8*030 




136 


02 159 


15 Ljncis 


6 46 54 


58 35 


i-o 


0*48 4* 


7... 7 


•2 8151 


A and B. | 
ABandC. 












31-4 


23-64 


12-13 


8-151 


137 


02 160 


Lvi327S 


6 47 " 


21 19 


174-2 


1-43 7 


...IG 


> 8*156 


Difficult to-night 


138 


2990 


• • • •• • 


6 48 51 


-14 6 


273*1 


341 8* 


7... 9 


)'3 8156 


No change. 


» 



Mr. S. W. BuRNHAM, Double Star Observations made in 1877-78. 



67 



No. 


DouMa Ster. 


Ster Catalogue. 


BJLx88o. 


Ded. 
X880. 


FOdtion 
Angle. 


Distenoe. 


MagB. 


Bpooh 
1870+ 


Notes. 


139 


2992 


•a. ••> 


h m 8 
649 55 


t 
— 9 20 


e 
2996 


1375 


8*0... 9*5 


8159 


No change. 


140 


02 162 r^. ... 


41 Oeminoram ... 


6 52 57 


16 7 


155-8 


21*41 


7 ...10 


8*170 














153-9 


20*55 


... ... 


8*189 


Excessiyely nnsteady. 


141 


... ... 


• Canis SiDyoris ... 


6 53 54 


-28 48 


160*2 


7.42 


2 ... 9 


8*219 




142 


1 1014 


• • • • • • 


6 58 20 


26 19 


38*9 


1*82 


8*7... 8*7 


8*057 


Windy. 












363 


1*88 


• • • •• • 


8*063 


2 32*»*2: 2^*09 (1830*2). 


143 


02 165 


45 Qeminoniin ... 


7 I «9 


16 9 


765 


2*56 


5 ...lO-II 


8*030 














79-7 


2-34 


• • • • • • 


8*214 


B « 12-13 m. 


144 


2 1031 


W> Tii. 22 


732 


-1348 


248-3 


3*33 


8*3... 90 


8175 


Poor seeing. 


145 


2 1034 


W» Tii. 37 


7 3 35 


- 8 7 


i8*7 


2*64 


8*7... 9*2 


8*088 


Fixed. 


146 


2 1058 




7 10 3 


9 37 


• • • 


• • • 


•• . ... 


* • • 


No companion. 


147 


2 1064 


Cania MAJoris 163. 


7 11 30 


-II 49 


239-6 


1496 


70... 9*7 


8*088 




148 


21074 


... ... 


7 14 21 


38 


146*0 


0*71 


7*8... 8*2 


8*030 




149 


2 1071 


... ... 


7 14 22 


45 14 


7*3 


1624 


8*2.. .10-2 


8*041 




150 


2 1081 


... ... 


7 17 I 


21 41 


226*1 


1-36 


7*8... 8*5 


8*091 




151 


02 172 ref, ... 


L. 14465 


7 21 34 


35 3 


2453 


12* ± 


7 ...II 


8*159 


No prior meaivree. 


152 


• • • • • • 


y Ganis Minorifi ... 


7 21 38 


9 10 


243-2 


32*60 


••. ... 


8*063 




153 


2 1097 


P. VTI. 116 


7 22 14 


-II 19 


313-5 


20*21 


6*0... 87 


8159 


ABandC 












157-3 


2335 


9-8 


8099 


ABandD 












157-2 


23-47 




8*159 


■ 












41*4 


31*06 


12-13 


8159 


ABandR 


154 


H. 760 


••• ••• 


7 25 II 


— 52 


355-3 


2992 


6 ...20 


8*088 




155 


02 17s 


B.A,C. 2489 


7 27 31 


31 13 


334-9 


... 


5-5... 6*3 


8236 


Too windy for distance. 


156 


• • • •• • 


P*ocyon... 


7 33 1 


5 33 


316*9 
317-6 


4471 
44-53 


• • • ••• 

• • • • • • 


7*8io 
7-953 




157 


21142 


... ... 


7 41 40 


13 43 


254-5 


2284 


8*0... 10*4 


8*225 




158 


2 1143 




7 41 41 


542 


.•• 


.a. 


7*o...ii*o 


8063 


No companion. 


159 


2 1152 


.. • ... 


7 44 58 


- 2 49 


3141 


6*05 


8*2... 9*9 


8225 




160 


2 1154 




746 7 


-245 


3529 


2*41 


77... 99 


8-225 




161 


/3 loi 


g Aigta 


7 46 12 


-13 35 


3053 
298*8 


1*19 


5-2... 6*5 


8170 
8214 


Donbtfhl distance. 
Too poor for distance. 












303-6 


0*41 


... ... 


8*227 


Good. 


162 


02 183 r^'. ... 


... ... 


7 47 8 


16 21 


19*8 
18*9 


16*46 
15-67 


7 ...II 

• • • ••• 


8057 
8088 


DiflScolt, and not well seen. 












20*7 


16*43 


• •• • • • 


8*225 


B- 12-13 m. 


163 


2 1171 


Oancri 5 


7 53 51 


23 55 


333-8 


2*93 


6*2... 107 


8*063 




164 


2 1175 


... ... 


7 56 6 


429 


222*5 


1*81 


7*8... 9*7 


8088 




165 


2 1213 


... ... 


8 II 32 


6 50 


3251 


743 


90.. .11*5 


8*225 




166 


2 1216 


... *.. 


8 15 15 


- I 13 


158-4 
156-3 


047 
0*65 


7-5" 8*2 

• • • ••• 


8t)68 
8*091 














159^ 


0*84 


•• • ••• 


8*219 


Distance too large. 












1608 


0*50 


• • • • • • 


8*227 


First-rate measure. 
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No. 


Donble Star. 


Star Catalogue. 


B.A. 1880. 


DeoL 

x88o. 


Position 
Angle. 


Distance. 


Mags. 


BpoGh 
1870+ 


Notes. 


167 


02 193 


Ij. 16548 .*• ••• 


h m 8 
8 20 34 


1 

33 56 



298*1 


14-17 


7*2.. .12*0 


8*041 




168 


2 1230 


... ... 


8 21 37 


17 15 


1927 


2990 


8*3...io-o 


8-219 




169 
170 
171 


J 1233 
23119 
H. 457 


P. VIII. 81 

W» Tin. 638 ... 

B Oancri ... ... 


8 22 26 
8 26 7 

8 37 54 


-27 

8 54 
18 36 


330-3 
215-9 

"3*9 


18*15 
26*21 
41-08 


7-2...ii'5 
8-0...II-0 

5 ...15 


8099 
8*225 
8239 


No change. 

= 2 3066 ix;. 


172 


J 1273 


ff Hjdne ... 


8 40 25 


6 52 


2231 


346 


38... 7*8 


8225 


A and 6. 1 
A and C. I 


173 

174 


2 1281 

A. G. C. 3 ... 


p Hydne ... 


8 41 26 

842 5 


28 
6 17 


192*2 
3213 

145*9 


2050 

31-18 
12-16 


... ... 

7-8... 8*9 
5 ...12-13 


7994 
8091 

7-994 












1439 


12-84 


... ... 


8057 




175 


/3 24... ... 


L. 17586 ... ... 


8 48 24 


-. 8 18 


144.9 
177-3 


12*19 
I-I2 


... ... 

7-8... 90 


8-170 
8-186 




176 


2 1327 


L. 18224 


9 8 26 


28 25 


778 


13-47 


8*0... 9*2 


8-131 


A and 6. 


177 


2 1329 


... ••. 


9 9 37 


- 44 


248-4 


22*84 


8-3... 8*5 


8*131 




178 


2 3121 


W» ix. 176 


9 10 46 


29 5 


185-2 


0*36 


7-5... 7-8 


8*211 




179 


2 1356 


w Leonis ... 


9 22 2 


9 35 


680 


073 


6-2... 7-0 


8068 




180 
181 


l^ IV. 47 ... 
02 207 ref. ... 


3 Leonis 

L. 19259 


9 22 6 
9 43 17 


843 
17 24 


72*6 

787 
3232 


0-53 

2533 
1924 


... ... 

64 ...13 

7*7. ..11-2 


8153 
8-186 

8-285 


Mags, from Sm. 


182 


2 1385 


• • • • • • 


9 43 23 


17 7 


3569 


• • • 


8*5... 107 


8*i86 


Too poor for distance. 
Slight elongation with 90CX 


183 


A, C 5 ... 


8 Seztantis 


9 46 34 


- 7 32 


350-5 
150-0 


1*14 
0*2 ± 


... ... 

5* ... 5} 


8*21 1 
8208 


184 


Anderson ... 


A, 31 Leonis 


10 I 32 


10 35 


172*0 
426 


... 
8*25 


••a ... 

5 ...13-14 


8-323 
8-153 


Less than o"'25. 


185 


Winlock ... 


a Loonis (Regains) 


10 2 


" 33 


45-8 
90*8 

849 
88*6 


7-01 
3*21 

3-47 
327 


• • • « • • 

8*4.. .13 

... ... 

... ... 


8323 
8*041 

8063 
8153 


Only seen with low power. 
B and C. 


186 
187 
188 


2 1416 
OJ215 
02 523 


... ... 

X . ^. 23 ... ... 

39 Leonis 


10 6 29 
10 9 44 
10 10 39 


-15 30 
18 20 

23 43 


898 
276-7 
225-4 
297-9 


323 
11*84 

065 
7-05 


... ... 

67... 85 

6-5-.. 7*3 
5-8.. .11*5 


8323 
8285 
8068 
8*041 




189 


2 1423 


... ... 


10 12 37 


21 10 


299-5 
697 


6*29 
1*28 


••• ... 
86... 9*3 


8249 
8211 




190 


H. 4311 


L. 20158 


10 17 26 


-12 46 


1243 


3-88 


7 ...M 


8-416 




191 


2 1445 


• • • • • • 


10 26 35 


- 15 


1 60*0 


2-71 


8*8.. .ir8 


8285 




192 

193 
194 


H. 165 

02 226fr;.... 

H. 838 ... 


W' X. 499 

L. 20595 

41 Sextantis 


10 29 46 

10 33 47 
10 44 17 


12 14 

42 9 
- 8 16 


205-3 

584 
3038 


2-59 
17*89 

2695 


8 ... 9 
7 ...10 
6 ...17-18 


8-285 
K151 
K-IK6 


Mags. 8-5. ..8*5. 
Not measured by H. 


195 


I>e. 14 


... ... 


10 45 51 


- 6 33 


1931 


5*86 


80... 11*2 


8131 


A and B. 












195-1 


6*19 


• « ■ • • . 


H-4«7 
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Na 



Donbk) Star. 



196 
197 
198 
199 

200 
201 
202 
203 

204 

205 
206 
207 
208 

209 
210 
211 

212 
213 

214 
215 

216 
217 
218 



219 
220 
221 



222 



02 230 

21524 

2 1543 
02234 

23072 

H. 1201 
02 243 
2 1607 

H. 203 

02245 
02 246 
2 1630 
2 1632 

02 247 r^. 
02 248 r^, 
02249 

02 250 
2 1641 

2 1643 
2 1644 

21675 
02 255 f^'. 
2 1682 



H. 522 
2 1702 
2 1703 



A.G.C. 6... 



223 



^ 1705 



Star CatalofiTuc* 



L. 20971 

¥ Unae Majoris ... 
57 Ursa Majoris... 
L. 21874 ••• 

P. XI. 91 

BJL.C. 4005 
R. 2777 ••• 



W» xii. 94 
W«xii. 199 

xC. 2o2o <«• ••• 

. •• • •• 

Canes Ven. 20 ... 

W> xii. 237 
L. 23206 ... 
R. 2853 

L. 23220 ... 



W» xii. 564 
P.Xn.196 



30 ConuB 



L. 24179... 



46 Virginis 



R.A. z88o. 



h m 8 

48 4 

1 12 O 
I 22 37 
I 24 20 

I 24 44 
I 44 48 

1 53 38 

2 5 30 

286- 

2 II 28 
2 12 24 

2 13 3 
2 14 15 

2 16 10 
2 18 3 
2 18 3 

2 18 31 
2 18 38 

2 21 13 
2 21 18 

2 38 40 
2 40 8 

245 8 



245 SI 
2 52 56 

2 53 7 



2 54 25 - 



2 54 49 



Decl. 

x88o. 


Position 
Ajigte. 


/ 





21 35 


13-4 


33 45 


1460 


40 


71 


41 57 


1871 




1517 


- 6 3 


3300 


12 54 


1900 


54 4 


14*5 


3645 


3581 




3098 


-53 


351-6 




1977 


29 36 


2781 


69 28 


• • • 


57 2 


171-5 


38 34 


1 92' I 




1924 


358 


• • • 


6 38 


• • • 


54 49 


3071 




1483 


43 45 


3290 


38 24 


39-2 




393 


27 42 


466 


8 3 


2463 




2472 


35 4 


82 


3 7 


337-6 


-941 


305-6 




3062 




3055 


28 13 


10*0 


3856 


825 


833 


2811 




2826 




2808 


- 2 43 


154-3 




1487 




116*9 


15 2 


i88x> 



Difltanoe. 

It 
836 

707 

543 
035 

027 

9-53 

1475 
094 

3085 

21 04 

3020 

• • • 

783 

• • • 

259 

10*48 

lO'IO 



Haga. 



0-46 

12*68 
047 

8-94 
8*99 
176 

2115 
2097 
3066 

20'20 

3248 
3210 

3247 
43-17 

3573 
1886 

18-59 
18*92 

1*46 

1-51 
33-86 
2684 



80 ...120 

3 7-io> 
5*2 ... 8-2 

7 ... 7-8 
... • . • 
7*4 ...iO'4 
6-7... 13 

83 ... 90 
78... 83 

• • • • • • 

6 ...19 

14 
6*2 ...iO'5 

7-8 
83 ... 9-0 

6*5 ... 97 



7-5 


... 80 




ii-o 


75 


... 77 


lo-o 


...105 


• • • 

8-4 


• • • 

... 87 


' 87 


...92 


• • • 


• • ■ 


83 


... 90 


7 


...10 


67 


... 9*o 


... 


• • • 


6 


...18 


80 


... 85 


8-0 


...iro 



60 ...no 



8*2 



13 

9 7 



Epoch 
1870+ 



8239 
8-260 

8425 
8246 
8323 

8244 
8244 

8296 

8260 

8260 

8244 

8244 
8*291 
8-299 
8-299 
8249 
8396 

8323 

8323 
8299 

8299 

8151 

8-260 

8*291 

8291 

8*285 

8323 
8260 
8*285 
8*255 

8-274 
8285 
8151 
8260 
8274 
8-359 
8*244 
8323 

8-359 
8*277 

8-353 



Notes. 



No change. 

, Distance too large. 
; Very good. 

Unchanged. 

H. i89''o:i2"±. 

A and B. \ 

B and C. \ 

A and B. . No other mea- 

AandC. L ,!^' 
) Bb 12 m. 

Certainly round. 
No change. 

[ Absolutely round with 
^ 925. 

A and B. 
AandC 



:1 



B = 12 m. 



No other measures. 



A and B. ^ 



A and C. 



No change. 
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No. 


Doable Star. 


Star Catalogue. 


B.A. 1880. 


DecL 
1880. 


Position 
Angle. 


Distance. 




Epoch 
1870+ 


Notes. 


224 


2 1707 


••• ••. 


h m 8 

12 55 17 


1 
16 31 




35*2 
35-8 


// 
9.70 

999 


8*5...io*3 

• • • • • • 


8*274 
8-285 




225 


2 1711 


... ... 


12 56 54 


14 7 


3497 


106 


85 ... 9*0 


8-285 




226 


H. 2638 ... 


P. XIL 268 


13 27 


29 40 


218*9 


6*54 


6 ...14 


8*422 


A and B.) 

A and C. J C faints 












7*2 


40*28 


15 


8422 


227 


2 1727 


••• • • • 


13 4 12 


32 I 


337-8 
335'4 


7*70 
7*56 


8*7 ...10*2 

• • • • • • 


8291 
8*422 




228 


H. 2645 ... 


53 Virginis 


13 5 40 


-15 33 


9*3 


7080 


• • • •• • 


8*236 


B = 12-13. 


229 


W VI. 90 ... 


61 Virginis 


13 12 10 


-17 38 


25*7 
24*8 


■ • • 

189-96 


4| ...10 J 

• ■• • • • 


8-285 

8*353 




230 


2 1737 


P. XUl. 63 


13 15 58 


18 24 


220*2 


1513 


77 ...lo'o 


8*274 




231 


/B460 


W» xiii. 273 


13 18 40 


-15 


33-6 


1*99 


8-0 ...10*5 


8*277 




232 


022681^'.... 


L. 25006 ... ••• 


13 25 II 


24 51 


771 


19*61 


7 ...11*8 


8*274 


A and B. > 
A and C. ) 












259*0 


6786 


7 


8-274 


233 


H. 2659 ... 


W» xiii. 542 


13 28 II 


40 33 


... 


• • • 


8-9... 18 


8-260 




234 


H. 3340 ... 


••• ... 


13 30 47 


16 35 


217*2 


2*27 


II ...II 


8-244 




23s 


H. 3341 .. 


W« xiii. 615 


13 32 14 


28 56 


191 4 
196-2 


2*80 
2*56 


10 1- 10 

... ... 


8151 
8*274 


Mags. 10... 10-5. 


236 


2 1771 


••• •• • 


13 33 32 


70 23 


75-8 


1*97 


7*8... 8*5 


8-299 




237 


2 1775 


B.A.O. 4571 


13 37 17 


- 3 40 


335*4 
336*4 


27*93 
27*68 


70... 9*7 

... ... 


8*255 
8-277 




238 


2 3081 


W xiii. 645 


13 38 46 


-11 14 


67-4 
67*0 


2*05 
1*99 


.8-8... 9*2 


8-277 
8285 




239 


02 270 


T Bootis 


13 41 35 


18 3 


3510 
351-4 

3529 
352*2 


8*95 

8*94 
831 
8-66 


48 ...11-7 

... ... 

.*. ••. 
• . • ... 


8151 
8*244 

8*337 
8422 




240 


2 1784 ... 


... ... 


13 42 12 


69 49 


208*7 


9*oo 


8*2 ...10-5 


8299 




241 


02 272 


P. XTTT. 242 ... 


13 49 I 


30 30 


20*9 


1*41 


7*2 ... 97 


8-291 




242 


2 1791 


... ... 


13 51 I 


15 I 


1597 


21*12 


87 ... 9*5 


8-274 




243 


2 1801 


••• ... 


13 5942 


6 32 


66*9 
681 


19*38 
19*37 


9*o...io*5 

... ... 


8*277 
8*348 




244 


2 1803 


... ... 


14 I 24 


38 59 


42*6 


17*87 


77 ... 9*5 


8260 


Fixed. 


245 


2 1805 


... ... 


14 3 55 


4 35 


34*5 


4*70 


8*4... 8*5 


8*277 




246 


7. 1809 


... ... 


14 4 14 


46 42 


194*8 


4*09 


85 ...11*7 


8291 




247 


2 1820 


... ... 


14 9 5 


55 53 


67*4 


2*32 


8-2... 8*5 


8-299 




248 


2 1827 


0*. Arg. 14419 ... 


14 10 32 


59 48 


210*8 


"•35 


85... 9*0 


8-296 


Fixed. 


249 


2 1832 


... ... 


14 12 51 


4 27 


I3I4 


0-65 


9*0... 9*o 


8323 


A and B. 1 












696 


19*16 


(14) 


8-323 


A and C. J 


250 


2 3083 ... 


Arg. (24«) 2719 ... 


14 14 12 


24 4 


2307 


448 


8*3 ...no 


8*337 




251 


2 1843 


... •»• 


14 20 15 


48 23 


1877 


20*02 


7*2... 8*7 


8260 





Mr. S. W. BuBNHAM, Double Star Observations made in 1877-78. 
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No. 


Donble Star. 


Star Ofttalogne. 


B.A. x88o. 


DeoL 

xSSo. 


FoeitioQ 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 


Notes. 


252 


2 1847 


••• ... 


h m 8 
14 22 14 


/ 

r 9 40 



258*0 

257-6 


22*68 

22*58 


8*5... 98 

• • • •• • 


8*274 
8*348 


/ 


253 


02 283 


R. 3220 


14 28 17 


49 43 


132*4 
129*8 


505 

4*95 


7*5.. .11*0 

• • • • • • 


8*260 
8296 




254 


02 284 


R. 3245 


14 36 6 


49 13 


103*5 
101-3 


723 
7*11 


7-3.. .110 

... ... 


8*260 
8*296 




25s 


2 1870 


•• • .•• 


14 37 I 


835 


2305 


456 


7*8... 10*7 


8*285 












• 


231-0 


4*45 


• • • • • • 


8*348 




256 


2 1874 


... •• . 


1438 I 


4938 


288-6 


26*32 


7-7... 9-2 


8260 




257 


2 1879 


.. • ... 


14 40 23 


10 10 


217-1 


0-42 


7*8... 8*8 


8438 




258 


/3 106 


u Libra ... ••• 

• • 


14 42 44 


-13 39 


333*2 


1-50 


5-5... 6*3 


8*321 


A and B. ) 
A and C.) 












229*2 


2735 


1 2-] 


13 8*321 


259 


H. 5489 ... 


B.A.G. 4902 


14 44 48 


29 7 


230 


112*56 


... ... 


8*337 




260 


/3 31 


L. 27106 ... 


14 46 59 


19 13 


187-8 


1*29 


8-5... 10-2 


8-246 


A and B. 1 
A and C. J 












161*4 


9*04 


12-13 8-246 


261 


H. 2752 


Arg. (45**) 2228 ... 


1447 4 


45 6 


126*5 


584 


9 ...10 


8-260 


Mags. 8... 10*5. 


262 


Sh. 190 


P. XIV. 212 


14 50 27 


-20 52 


291*3 


15*67 


7 ... 8 


8*277 


A and B. \ 












290*4 


15*05 


... « * i 


8323 
















291-8 


15*40 


••a .%< 


8*348 
















289*5 


1520 


... . . < 


8509 


I 












171*0 


52*5 


... « . 1 


8*323 


A and C. 














525 


69-4 


... .. 


8*323 


AandD. 














166*5 


105*5 


... .. 


8323 


AandE. 














322*2 


121*6 


... .. 


8-323 


A and F. j 


263 


/B 239 


59 Hydne 


14 $1 33 


—27 10 


129-5 


0-93 


6 ... 6 


8362 




264 


/3 348 


2 SerpentiB 


14 55 40 


20 


121*4 


0*51 


6 ... 7! 


; 8362 


Very difficult 


265 


2 1914 


... ... 


15 5 25 


-52 


335-4 
336*2 


30*91 
3174 


80... 8-3 

• • • • • 


r 8*277 
8*351 




266 


2 3091 


... ... 


15 9 43 


- 4 26 


225*0 


0*25 ± 


77... 7*3 


r 8362 




267 


02 294 


L. 27867 ... 


15 946 


5630 


249-1 
248*3 


• • • 

275 


7*3 —"•^ 

• • • • • 


> 8*296 
8*299 


Clouded before distance. 


268 


2 1926 


.*• ••. 


IS 10 23 


3845 


254*8 


1*46 


6*1... 8*^ 


|. 8*422 


Unsteady. 












259-1 


1*43 


• • • • • 


8*444 


Good. 


269 


02295 


L. 27853 ••• 


15 10 24 


37 16 


1287 


075 


8-0... 9*: 


\ 8 41 1 




270 


2 1925 


... ... 


15 10 28 


- 7 50 


10*2 


491 


7-8... 9*: 


\ 8438 




271 


a 3093 


L. 28015 


15 16 26 


- I 6 


1399 


3079 


80... 9-: 


\ 8348 




272 


^ 1937 


i| Corons... ... 


15 18 14 


3043 


908 


062 


5*2... 5*: 


r 8*411 




273 


2 1938 


ft' Bootis 


15 20 


37 46 


136*2 


0-68 


67... 7*: 


J 8*41 1 




274 


• • • • • • 


y liibrsB ... ... 


15 28 48 


-14 23 


151*8 


41*31 


4j...ir: 


r 8*323 




275 


2 1959 


W« XT. 668 


15 29 58 


35 10 


242*3 


2-o8 


8*7... 10*: 


z 8*41 1 


No change. 


276 


2 1961 


Aig.(44*')2483... 


15 30 29 


43 56 


44-6 


22*45 


87... 9< 


3 8-291 
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Mr. S. W. BuRNliAM, DimMfi Star Obserrat'ums made in 1877-78. 



No. 
277 


Double Star. 


Star Gatalogoe. 


B.A. 1880. 


Decl. 

x8Bo. 


FoKition 
Angle. 


Distanoe. 

// 
023 


Mags. 


Epoch 
1870+ 


Notes. 


02 298 


W»xv. 716 


h m B 
15 31 42 


1 
40 13 



1287 


7*0... 7*4 


8249 


Not quite separated. 












132*8 


031 


• • • • • • 


8-41 1 


Both good measures. 


278 


2 1962 


Libr» 178 


IS 32 II 


- 8 24 


1878 


11-99 


6-3... 6-4 


8*487 


Fixed. 


279 


2 1964 


•.• ••• 


15 33 41 


3638 


100 


1*34 


88 


8*381 


B and C. | 
A and B. ) 












881 


1552 


6-8... 7-3 


8381 


280 


2 3095 


W> XV. 705 


15 36 15 


-14 48 


337-8 
337*9 


2-72 
295 


83... 98 

• • • • • • 


8-452 

8-455 




281 


H 1277 


aSerpentis 


15 38 21 


6 48 


354*5 


58*89 


2 ...14-15 


8-351 


H. 359°*5. 


282 


A. G. C. 8 ... 


c Coronse 


15 52 37 


27 14 


357*3 
3*1 


1*94 
178 


4 ...12-13 

.a. ... 


8-246 
8-473 




283 


2 2001 


... •• • 


15 57 10 


42 10 


168-8 


11*93 


8-7... 10*5 


8-291 




284 


2 2006 


••• ••• 


15 58 I 


59 16 


1968 


1-66 


75... 9*2 


8425 




28s 


/3 120 


KScorpii 


16 5 I 


-19 9 


08 


08 i: 


4*2... 67 


8-244 


Too poor for distance. 












7*2 


108 


• • • •• • 


8383 


Unsteady. 












3*0 


I -00 


■ • • •• ■ 


8438 




286 


2 2022 


.. • . «• 


16 7 48 


26 59 


136-4 


289 


6*2... 9-8 


8-444 




287 


2 2032 


ff CoronaR 


16 10 12 


34 10 


202'8 


• • B 


5-0... 61 


8-378 


Clouded before distance. 












2018 


3*51 


• • • •• • 


8-400 


The 16" star not seen. 


288 


2 2036 


• • • • • • 


16 10 29 


72 52 


241-5 


2-i8 


8-8... 103 


8425 


AandB ) 

• 

A and C. J 












341*1 


15-67 


16 


8425 


289 


2 2048 


P. XVI. 88 


16 22 20 


- 7 52 


301*3 


504 


63... 90 


8493 


Probably fixed. 


290 


02 312 


Draconis 


16 22 22 


61 47 


1417 


526 


2-9... 90 


8-381 




291 


2 3105 


W* xvi. 447 


16 25 21 


- 6 46 


50-9 


061 


7*7... 7*7 


8-493 




292 


2 2062 


• • • • • • 


16 28 42 


8 56 


114*2 


2*80 


8-3... 100 


8458 


B=ii m. 


293 


2 2084 


CHercolis 


16 36 47 


3> 49 


127*0 


I-5I 


3-0... 65 


8-408 




294 


2 2092 


. . • • . • 


16 37 24 


60 56 


5*2 


818 


77... 8-8 


8425 




295 


2 2106 


... •■ • 


16 45 24 


9 37 


3237 


0-64 


67... 8-4 


8383 




296 


2 3106 


W» xvi. 912 


16 49 17 


- 4 59 


247-2 


2-19 


8-6... 8-6 


8-482 














2464 


• • • 


• • • • • • 


8-487 


Haze; too faint for dis- 
tance. 


297 


02317 


L. 30818 ... 


16 49 18 


44 36 


228-1 
228-9 


17-30 
17-29 


7 ...11-12 

• B • • • • 


8-299 
8-337 




298 


2 2iiortf;. ... 


56 Hercnlis 


16 50 6 


25 56 


93*4 


18-13 


6J ...10 


8-449 




299 


2 3107 


W» xvi. 977 


i6 52 52 


4 9 


100- 1 


1-38 


8-5... 85 


8-458 




300 


02 321 


L. 30918 


16 53 55 


14 29 


2-6 


055 


8-0... 8-0 


8-458 




301 


22117 


... a*. 


16 55 14 


51 59 


116-3 


1-29 


8-4... 10-6 


8299 


DiflR<^nlt to-night. 


302 


22115 


Hercolis 192 


16 56 6 


15 7 


2385 


18-88 


57...10-5 


8383 




303 


2 2124 


... «•• 


16 58 47 


65 23 


89*4 


1504 


8-5... 9-2 


8-299 


No change. 


304 


WV. 133 ... 


60 Hercalis 


16 59 49 


12 54 


309-7 


• • • 


• • • • • • 


8438 


Clouded. 








. 




3098 


53-38 


• • • • • • 


8-515 




305 


2 2122 


Ophiuchi 124 


17 39 


- I 30 


279-6 


2034 


6-5... 87 


8-482 


Fixed. 


306 


2 2140 


aHeiculis 


17 9 10 


14 32 


117-5 


4*99 


30... 61 


8-458 


A and B. ] 

A and C. J 

1 












387 


85*39 


12-13 


8-458 



Mr. S. W. BuBNHAH, Double Star Observations made in 1877-78. 
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No. 


Double Star. 


Star Ofttalogne. 


Il.A.1880. 


Ded. 
X880. 


Position 

AngiA, 


Diftanoe. 


Hags. 


Epoch 
1870+ 


Notea. 


307 


H. 854 


W> xvii. 143 


h m ■ 
17 10 27 


$ 

1 21 


358-8 


20*24 


5 ...17 


8*509 


No other measnrai. 


308 


02 327 


B.3689 


17 11 53 


56 16 


• *. 


• • • 


• • • • • • 


8*476 




309 


02 328 


68 Heicnlifl 


17 12 54 


33 14 


624 


3-88 


5-1. ..10*1 


8*395 


No change. 












60*6 


4*22 


• • • • • • 


8411 


Qood. 


310 


<r 544 


72 Hercolis 


17 16 10 


32 28 


... 


... 


6 


8*395 




3" 


3 2163 


... •. . 


17 19 36 


42 16 


97-2 


1-58 


9*2... 9*2 


8-299 




312 


2 2172 


*•• ••• 


17 23 44 


- I 15 


1705 


11*62 


8-O...I08 


8509 




313 


2 2175 


.*• •• • 


17 25 


3248 


lO'I 


13-30 


8*0... 10*0 


8*395 


No change. 


314 


1 2178 


*• • ■•• 


17 25 II 


35 2 


... 


• • • 


7-0... 8*6 


8*449 




315 


2 2190 


P. XVli. 163 ... 


17 30 52 


21 4 


23^ 


10*16 


6-0... 9*5 


8-493 




316 


02 333 ... 


••• ... 


17 31 13 


1039 


• • • 


• • • 


7 


8*622 


Single. 


317 


De. 16 


Aig. (43'*) 2795 ... 


17 39 45 


4348 


147-9 


0*97 


95...II-0 


8-299 


BandC. \ 
AandBC.) 












212-7 


1945 


8-5 


8*299 


318 


2 2205 


•I* ... 


17 40 ± 


17 46 


3051 


2*30 


8*3... 87 


8-622 




319 


A. C. 7 


ft Hezcnlifl 


17 41 47 


2748 


2331 

237*8 


I-04 
0*92 


... .. • 


8*337 
8411 


BandC. 












229*5 


1*16 


... ... 


8-444 


Unsteady. 












2357 


102 


... ... 


8-473 


Seeing perfect. 












2346 


1*22 


... ... 


8*529 














238*9 


095 


... ... 


8'6io 


Good. 












2434 


3054 


. . • .«• 


8-444 


AandBC. 


320 


2 2215 


Wxvii. 1314 ... 


17 41 49 


17 44 


3ori 


0*71 


5-9... 7-9 


8*622 




321 


2 2237 


... ..• 


17 46 14 


41 59 


7*4 


20-28 


7*2... 95 


8*299 


No change. 


322 


2 3128 


W> xvii. 905 ... 


17 46 28 


- 7 53 


35-0 


1-25 


7*2.. .lit) 


8*323 




323 


02 338 


L. 32693 


1746 33 


15 21 


202*9 


075 


6*4... 77 


8636 




324 


H. 4995 ... 


L. 32695 


17 47 26 


-II 19 


... 


... 


6| 


8512 




325 


/3 283 


B»A.C. 6088 ••. 


17 5438 


-22 47 


2383 

240*1 


8*20 

8*26 


6 ...12-13 

... *•. 


8-504 
8*507 


No other meaeoiee. 


326 


^ N. 40 


L. 32971 


17 55 6 


-23 I 


21*4 

22*6 

212*4 


598 

573 
10*85 


... ... 

... ... 

• • . ... 


8*501 

8*504 
8*501 


AandB.N 
AandC. 














282*5 


2*18 


... • .. 


8501 


CandD. i 












280*2 


2*26 


... ... 


8504 












182*5 


6*10 


... ... 


8*512 


CandE. 














2145 


2971 


••• ••. 


8-512 


CandO. 














821 


2837 


• •. • • . 


8-512 


CandF. 

Both staiB round. 


327 


2 2272 


70 Ophinchi 


17 59 23 


2 33 


■ • • 


« ■ • 


« • . ... 


8-625 


328 


H. 5493 ... 


72 Ophinchi 


18 I 42 


9 33 


167*6 


51*70 


4 ...«4 


8*622 




329 


A.C. 15 


99Hezciilif 


18 2 28 


3033 


26*6 
20*6 


1*09 
0-90 


6-O...IO-5 
ii-o 


8*458 
8-460 














26*1 


0*97 


*•• ... 


8*473 
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Mr. S. W. BuRNHAM, DouUe Star Observations made in 1877-78, 



No. 


Donble Star. 




BJLx88o. 


Ded. 
1880. 


Position 
Angle. 


Distance. 


Magi. 


Epoch 
1870+ 


Notei. 


330 
331 


A. (7. C ..• 
H. 2822 


102 Herculis 
fi Sagittarii 


h m 8 
18 3 38 

18 635 


e t 
20 48 

-21 5 


e 
46-9 

259-2 
117-4 


23-42 
16-91 

• • • 


5* .12-13 
3-4...14 

•• • ••• 


8-449 
8-422 
8*422 


A and B. 
A. and C. 




332 


fi 286 


16 Sagittarii 


18 8 9 


-20 25 


1 18-7 
219-6 
218-3 
217-7 


25-20 

5-49 
5*74 
5-78 


•• • • • • 

6 ...13 

••• ••• 

• • • •• • 


8-512 
8490 
8-504 
8701 






333 


H. 2827 


• . . ... 


18 9 59 


-19 55 


253-6 


19-67 


9.10^9-10 


8422 






334 


/3 


R. 3883 ••• 


18 12 35 


56 33 


186I 


599 


no.. .11-0 


8-425 


BandC ) 

• 

A and B. 

No other measures. 




335 


H. 5495 ... 


74 Ophiuchi 


18 14 53 


3 19 


2393 
285-6 


95-96 
27-96 


70 
5 ...15 


8425 
8512 




336 


2 2315 


Herculis 452 


18 20 12 


27 20 


251-7 


031 


7-0... 8-0 


8-449 






337 


2 2318 


•*. ... 


18 20 37 


25 56 


254-9 


20-81 


8-0 ...10*2 


8-441 






338 
339 


02 351 
2 2327 


R. 3923 

Arg. (29°)327o•.. 


18 22 II 
18 24 33 


4842 
29 51 


297 
3160 


0-63 
19-01 


7-1 ... 7*4 
7-3 ...no 


8408 
8-441 


B a II m. 




340 


02 355 r^*.... 


L. 34350 


18 27 38 


8 II 


... 


• • • 


6-2 


8636 


Round. 




341 


22344 


Arg. (28^) 3027 ... 


18 30 19 


28 38 


1804 


1-58 


8-5 ...12-0 


8-441 






342 
343 


02 357 ... 

2 9 App. n... 


Arg. (1 1^)3518 ... 
a Lyrse (Vega) ... 


18 30 21 
18 32 52 


" 37 
38 40 


2589 
1549 


0-52 
48-01 


7-8... 7-8 
I-O...IO-5 


8636 
8408 


A and B.\ 














154-9 


48-11 


• ■ • « • • 


8-534 


















289-9 


51-66 


13-14 


8337 


A and C. 


■ 














292-9 


51-97 


• • • • e • 


8-395 








344 

345 
346 


2 2358 
2 2384 
Sh. 277 


... ... 

L. 34968 

... ... 


18 34 

18 38 33 
18 40 23 


3037 
67 

39 31 


293* « 
2185 

• B • 

38-4 
385 


5»-93 
2*90 

• • • 

46-61 
46-81 


•• • • • • 

8-8... 9-0 
80... 85 

• • • • • • 

• • • •• • 


8408 

8-529 

8-476 

8-337 
8-381 


Single. 
A and B. > 
















357-4 


2494 


••• ••• 


8-337 


CandD. 


m 














354-7 


2509 


• • • • • • 


8-389 








347 


3 293 


/3 LyrsB ... 


18 45 39 


33 13 


247-3 
2472 
248-8 


4257 

46-35 
46-26 


• • « • • • 

3 ...13 

• • • • • B 


8-337 
8-337 
8-389 


A and C. > 
A and G. 1 


► 




348 


02 364 


L. 35242 


18 48 24 


25 14 


149- 1 

• • • 


4564 


67 

7-8.. .11 


8389 
8-411 


A and B. ^ 






349 
350 


02 525 
02 365 


Lyne 91 

1^35438 


18 50 28 
18 52 20 


33 49 
44 4 


124*6 

• • • 


156 

• • • 


5*5 ... 9*5 

• • • •• • 


8408 
8-408 


A and B. 




351 


02 544 


y Lyne 


18 54 27 


32 31 


3008 


I2'8o 


3-2 ...12-0 


8-408 






352 
353 
354 


Winlock 
2 2434 
/B287 


fSngittarii 

P. XVI ir. 274 ... 

CAqniUe 


18 55 
18 56 34 
18 59 54 


-30 3 
- 53 

13 41 


301-5 
84-2 

64*1 

61 '0 


12-72 
0*42 

1-53 
4-90 


... ... 

3h ..- 4 
8*4 ...10-3 

3 ..12 


8460 
8701 
8636 
8-458 


B and C. 
Rather dii 


ficult 


• 



Mr. S. W. BuRNHAM, DmMe Star Observations made in 1877-78. 
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No. 


Double Star. 


Star Catalogue. 


BJL1880. 


D«d. 
1880. 


Position 
Angle. 


Distanoe. 


Mags. 


Epoch 
1870+ 


Notes. 






h m 8 


/ 


e 


II 


















580 


498 


..1 •* . 


8-512 


Windy. 












59*9 


4-88 




8-636 




355 


2 2462 


#« • • • • 


19 3 30 


3 12 


156*2 


8*79 


9*5 - 9 5 


8-698 


A and B. \ 












2316 


^862 


12*5 


8698 


A and C. . 












718 


595 


12*5 


8698 


B and D. j 


356 


2 2464 


• • ■ • • • 


19 3 36 


II 41 


22*2 
252 


1*15 

1*24 


8*2 ...105 

• • ■ • • • 


8636 
8-689 


But little change. 


357 


H. 879 


21 Aquilse 


19 7 39 


2 5 


2864 


36*19 


6 ...19 


8-449 


No measure in H. 


358 


02 368 


W xix. 279 


19 10 37 


15 57 


220'4 


093 


7*1 ... 8*4 


8636 


AandB. 












212*9 


118 


• • • • • • 


8-689 


Very unsteady. 












215*4 


0*99 


• • • • • • 


8706 














982 


17-37 


• • • •• • 


8*636 


A and C. 


359 


2 2508 


• • • • •• 


19 14 24 


67 39 


117*8 


17*99 


8*7 ... 9-0 


8*425 


2 ii7*'*7:i7"-65 (1832*4). 


360 


J 2514 


• • • • • • 


19 16 49 


67 28 


3167 

3160 


8*49 
8-53 


9*0... 1 1-3 

•• • • • • 


8397 
8-425 




361 


52512 


• • ■ • • • 


19 18 5 


31 30 


310-5 


22-33 


75 ... 9-8 


8*471 




362 


22515 


• • • • • • 


19 19 23 


21 17 


243 
233 


1308 
12*89 


8*0... 90 

*•• ... 


8-597 
8703 




363 


2 2536 


• • • • • • 


19 26 16 


17 32 


645 


1-76 


8*0. ..11*0 


8*698 




364 


2 2538 ... 


• • • • •* 


19 27 3 


36 27 


52*8 


597 


83 ... 8*7 


8*471 


B and C. 1 
A and c. 












2385 


21*09 


13 


8-471 


365 


2 2544 


• • • ••• 


19 31 19 


8 3 


2388 


15-63 


7*8 ... 8-5 


8*6i6 


Too poor for AB. 


366 


H. 599 .. 


54 Sagittarii 


19 33 52 


-16 33 


2445 


3576 


5-6.. .14 


8698 


A and B. | Ma^g. 
AandC. ) 5..M*5-.9. 












417 


45-57 


10 


8698 


367 


2 2557 


• • • • • • 


19 34 49 


29 28 


103*4 


10*76 


7*3 ... 9-8 


8473 


A and B. | 
A and C. ) 












3034 


2095 


ii-o 


8-473 


368 


2 2564 


••• ••• 


19 35 49 


63 33 


1751 


10*04 


8-5 ...10*2 


8-397 




369 


02 380 ... 


X Aqailie 


19 36 55 


II 33 


82*9 
766 
68*2 
72*9 
72*5 


• • • 

055 
093 

• • • 

o*44 


57 ... 77 

• •• • • • 
••• ••• 

• • • •• • 
• • • ••• 


7681 

7684 

7725 
7728 

7-775 




370 


02 382 


L. 37472 


19 37 


27 6 


1753 


045 


7*0 ... 70 


8529 


• 


371 


^ 2574 


••* ••• 


19 39 5 


62 23 


145-0 


063 


80... 8-0 


8476 




372 


A. 0. C. u... 


P. XIX. 257 


19 39 15 


10 29 


1 26* I 
1474 


• • • 

• • • 


75 ... 75 

... ■•• 


7*681 
7725 


AandB. 














147-0 


0*26 


•■• ••• 


8622 


1 












142*0 


032 


.•• ... 


8-701 
















2793 


• • • 


.•• ... 


7*681 


AB and C. 














276^ 


4*16 


9-5 


8-703 


/ 


373 


02 (App.) 190 


L. 37628 ... ... 


19 39 50 


46 57 


3002 


11*64 


75 ...12-13 


8-397 


A and B. \ 












3168 


6732 


90 


8-397 


A and C. 1 
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No. 


Double Star. 


Star Catalogue. 


R.A. 1880. 


Ded. 
1880. 


Poeition 
Angle. 


Distance. 


Mag9. 


Bpoch 
1870+ 


Notes. 


374 


• • • *• • 


yAquilse 


h m 8 
19 40 33 


1 
10 19 



2678 


50*2 


3 ...no 


f 
7666 


A and B. 












304 


• • • 


• • • • • # 


7666 


AandC. 












257-6 


• • B 


• • • • • • 


7*66 


A and D. 


375 


2 2S79 


B Cygni ... 


19 41 13 


i4 50 


333*7 
3326 


1*40 
1*40 


30... 7*9 

• • • • « • 


8-647 
8649 




376 


A.Qr.C. 12 ... 


CSagitte 


19 43 39 


18 51 


158-3 
157-6 
1 58- 1 

1587 
1554 


0*22 
0-24 
027 

0-35 
035 


6 ... 6 

a • • • • • 

• ■ • • • • 

• • • • • • 

• • • •• • 


7*722 
7728 

7-775 
8-636 

8-701 


A and B. 


377 


H. 2904 


B.A.C. 6814 


19 47 8 


-24 14 


140*8 


1 8*39 


6 ...10 


8706 


Mags. 7... 10. 


378 


02 532 


/3 AqnilflR 


19 49 25 


6 7 


i8-2 
15*2 
16*1 


12-01 
11*96 
1203 


3*4 -"^ 

• ■ • • • • 

• • • • • • 


8-597 
8622 

8-625 




379 


/B 425 


L. 38087 


19 52 15 


19 58 


240*2 
39-3 


1*32 
19-61 


8*8... 9-0 
120 


8*625 
8*625 


A and B. ] 
A and C. 




380 


A.C. 16 


• • • • • • 


19 52 57 


26 56 


237-7 


045 


7i ... 8 


8678 


A and B. 


381 


02 392 


Cygni 116 


«9 53 54 


41 56 


317-0 


031 


70... 9*o 


8-534 


A and B. ) 
ABand C.) 












289*2 


3-32 


90 


8-534 


382 


Ull IV. 100 ... 


xSagittae 


19 54 38 


17 II 


2054 


2896 


12 


8698 




383 


2 2612 


• « • • * • 


19 55 31 


6 36 


53*3 


38-03 


7-8... 8-8 


8458 




384 


3439 


• • • • « • 


19 55 56 


29 30 


159-9 


1*52 


80... 12*0 


8*411 




385 


2 2615 


L. 38279 


19 57 5 


8 4 


3196 
317*2 


10*51 
10-68 


7*2...IO*I 

* • • • • « 


8458 
8-625 




386 


2 2619 


• • • • • • 


19 57 29 


47 56 


242-2 


442 


8*1... 81 


8-397 


A and B. 












294-2 


18*40 


11-12 


8-397 


A and C. 


387 


W v^ 147 ... 


26 Cygni 


19 57 58 


49 46 


146*8 
737 


41-76 
899 


5*5... 8-5 
no 


8-408 
8408 


A andB.) 
B and C.'J 


388 


/B57 


L. 38415 


19 59 55 


15 9 


123-4 


2*50 


6-2...IO-6 


7703 


Mags, by De. 


389 


/8 429, 440 ... 


L. 38520 ... 


20 I 27 


35 27 


6ri 


6-63 


7 ...12-13 


8-534 


A and B. 












251 


8-39 


12 


8-534 


A and C. 


390 


2 2635 


Aquilse 231 


20 4 19 


8 6 


79-3 


7*18 


70... 10-5 


8706 


No change. 


391 


02400 


Li. 3^75^ .*. 


20 6 14 


43 35 


• • • 


... 


7-3... 77 


8647 


Single with all powers. 


392 


2 2652 


... • * 9 


20 7 3 


61 43 


269-9 


0*42 


7-3-.. 7'6 


8-534 


Well separated. 


393 


2 50 App. I. . 


0* Cygni 


20 9 51 


46 23 


173-8 


106-63 


37... 6*5 


8389 


A and B. 














321-7 

1696 

917 


36-82 

43-19 
40*1 


17 

• • B •• • 

• • • • • • 


8-389 
8-389 
8-389 


A and a, 
A and b, 
B and c. 


Last three 
single dis- 
tances. 










• 


618 


6o*5 


• • • • • • 


8-389 


B and d. 












136-0 


6o*5 


• • • • • • 


8-389 


B and e, J 


394 


2 2658 


... ... 


20 10 29 


52 45 


119 9 


5*21 


70... 91 


8649 


A and B. ) 












212*4 


40-50 


10*2 


8-649 


A and C. ; 


1 
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So, 

395 


Doable Star. 


star Catalogue. 


R.A. x88a 


I)ncl. 
1880. 


Position 
Angle. 


Distance. 


>I*ci. 


Epoch 

1870+ 


Notes. 


A.G. C. 13 ... 


0^ Capricomi 


h m 8 
20 II 24 


e 1 
-12 55 



150-3 


777 


• • • • • • 


8512 


A and BC. 












151*4 


707 


• • • • • • 


8-534 














1488 


7*39 


• • • • • • 


8589 














626 


1*23 


12 ...12 


8512 


BandC. 












59-8 


089 


• • • • • B 


8-534 




396 


2 2662 


•• • . • • 


20 12 50 


10 37 


366 


1-65 


8*2 ...ii-o 


8-537 




397 


• • • • • • 


¥ Capricomi 


20 14 


-13 8 


210*1 


5538 


• • • • • • 


7775 


12-13 ™. 


398 


W N. 138 ... 


0'. Arg. 20475 • • 


20 17 42 


-17 23 


3306 


293 


t • • • • • 


8722 


Mags. 80... 8-5.. 


399 


3443 


li. 39293 


20 19 12 


28 37 


134-3 


1298 


7*5 ...11*5 


8-473 


A and B. ] Another star 
A and C. 25' </*. 












874 


35*22 


12 


8-473 


400 


3 363 


Vulpeculse 93 


20 24 28 


20 12 


628 


2177 


7 ...12 


8706 




401 


/5 63 


I Delphini 


20 24 33 


lo 30 


3450 


1*22 


6 ... 8 


8458 


Unsteady. C not seen. 
Distance too large. 


402 


2 2690 


P. XX. 178 


20 25 29 


10 51 


108-5 
1084 


2365 
2316 


7 ...16 

... ... 


7807 
8-722 


A and D. 


403 


Ma. 8 


W>xx. 688 


20 28 15 


II 41 


2481 
2487 


19*29 
1898 


8*5 ...no 

• • • • • • 


7*807 
8722 




404 


2 2703 


• • • • • • 


20 31 13 


14 19 


2903 
217*1 

238*1 


24*96 
5778 

• • • 


7-6... 7'6 
7-6 

••• ... 


8722 
8722 
8*722 


A and B. 
B and C. 
A and G. , 




405 


/B151 


/3 Delphini 


20 3> 55 


14 II 


45-6 


038 


... ... 


7760 


AandB. \ 












35-0 


• • • 


... ... 


7775 
















41*2 


0*26 


... •• . 


7818 
















413 


•• . 


... ... 


7829 


Est d*'2S. 














523 


0'22 


... ... 


8622 
















52-2 


028 


... ... 


8633 
















52*1 


0'20 


... ... 


8636 


} 












584 


027 


... . .• 


8*701 
















117*2 


2774 


... ... 


7*701 


AasdC. 














1 1 57 


2786 


.. • ... 


7821 
















1 1 57 


2737 


... .. . 


8625 
















335-6 


3506 


... ... 


7701 


A and D. 




406 


02 533 ... 


jc Delphini 


20 33 «7 


940 


329-8 
3291 

3293 


1070 

IO-43 
1043 


4*8 ...11*4 

... ... 

... ... 


7725 
7-807 
8*468 


y 












3285 


1082 


.•• ... 


8722 




407 


H. 1554 ... 


a Delphini 


20 34 3 


IS 29 


2797 


42-02 


5-6... 13 


7-821 


A and C. \ 

• 












2799 


4247 


• • • • • • 


8722 












3302 


47*96 


13 


7821 


A and D. 
A and R ' 












114-1 


• • • 


• • • • •• 


7821 


408 


$ 288 


Delphini 32 


20 34 31 


15 25 


1678 


787 


7 ...13-14 


8-537 


DiflBcult. 
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No. 
409 


Double Star. 


Star Catalogue. 


B. A. 1880. 


Decl. 
i88a 


Position 
Angle. 


Diatanoe. 


Hags. 


Epoch 
1870+ 


Notes. 


2 2714 


. • . •• ■ 


h m 8 
20 35 17 


/ 
29 20 



341-9 


687 


8-5 ...12-0 


8-436 


Not good. 


410 


/B 267 


... ... 


20 35 25 


- 4 50 


151-9 


2-1 1 


9*o... 90 


8678 


No other measures. 


411 


2 2720 


... ... 


20 37 56 


16 31 


182-I 


4-07 


8*5 ... 8-7 


8-698 




412 


22723 


Delphini 43 


20 39 II 


11 53 


33*6 


387 


6*4 ...12 


7-701 


A and C. 


413 


/8152 


Cephei 55 


20 39 18 


56 57 


112-3 


055 


7-0... 9-0 


8-534 




414 


02413 


\ Cjg^i ..• ••• 


20 42 44 


36 3 


853 


074 


5*5 ... 7-6 


8-529 




415 


2 2734 


... • • • 


20 48 21 


12 39 


1913 


2566 


8-2... 8-7 


8-537 














1910 


25-81 


• • • • • • 


8-597 


» 












1914 


26-00 


• •• • • • 


8698 




416 


02418 


L. 40485 


20 49 54 


32 15 


294-8 


1-2 db 


7*3 ... 73 


7769 




417 


02419 


W« XX. 1574 


20 50 I 


36 37 


380 


1-65 


73 .io*3 


7758 




418 


02424 


L. 40628 


20 53 39 


15 6 


327-6 
3279 


045 
045 


7-8... 8-9 

• • • • • • 


8-594 
8678 


A andB. 












306-3 


• • • 


• • • • • • 


8-594 


A and C. 


419 


H. 3006 


• •• • • • 


20 54 52 


2 28 


112*1 
iio-o 


1-94 
1-69 


10 ...10 
10 ...19 


7-818 
8-537 




420 


UIIV. 113 ... 


B.A.C. 7313 


20 57 45 


39 2 


2999 


1872 


6 ...10 


8-471 


AandB.| 
A and C. ) 












250-0 


25-80 


12 


8-471 


421 


2 2749 


• • . •• • 


20 58 43 


3 3 


H7-3 


099 


9*5 ... 9*5 


7766 


B and C. 












1505 


1-26 


• • • • • • 


7-818 




422 


2 2752 


Aquarii 43 


21 29 


-14 24 


151-9 


5-6o 


6*7 ...10-7 


8589 


A andB.) 

A and C. J AC = /8 1 57. 












837 


20-99 


12 


8589 


423 


527 


W XX. 1550 


21 2 I 


4 40 


279-4 
285-6 


0-64 
044 


7*2 ... 72 

• • • •• • 


7760 
8636 


The p. star J mag. smallest. 












290-1 


049 


• • • •• • 


8678 


Mags. 7-7.. .8-3. 


424 


Star and Neb. 


• • • • • • 


21 2 14 


47 22 


2431 
2450 


2663 
28-05 


• • • • • • 

• • • • • • 


8468 
8476 


*■ and neb. 












88-5 


2-57 


• • • • • • 


8-476 


Distance of nuclei. 


425 


02 429 r<^*. ... 


L. 41005 ..• 


21 3 22 


4 33 


••• 


• • • 


• • ■ • • • 


8678 


Certainly single. 


426 


22763 


• • • • • • 


21 3 52 


16 51 


295-4 
2928 


1760 
17-30 


8-5 ... 97 

• • • • • • 


8395 
8-625 




427 


Kn. 2 


7 Equnlei 


21 4 30 


9 39 


274-5 


216 


4-2 ...II'O 


7728 


A and B.| 
A and C. ) 










• 


lo-o 


4134 


12 


7728 


428 


3 270 


Equolei 19 


21 7 31 


6 43 


3474 


1-26 


7 ... 9 


7725 


A and B. A faint star at 
32°-4. 












172-6 


183-40 


7 


7725 


A and C. AC = S. 781. 


429 


02 535 ... 


8 Equulei 


21 8 38 


9 31 


1564 


0-2 db 


45... 5*0 


7-760 

8633 
8678 


Slight elongation. 

No certain elongation. 

Perhaps elongated in ijlo^, 
but doubtful. 


430 


A. G. C. 13... 


T Cygni 


21 10 


37 32 


150-0 


106 


49 ... 7 4 


8408 


Mags, by De. 


431 


02433 


V Cygni 


21 12 58 


34 23 


218-5 


1477 


4-5 ...10-3 


8436 


A and B. 












1779 


2138 


10*2 


8436 


A and C. 
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No. 
43a 


Doable Star. 


Star CaUlogne. 


B.A. 1880. 


DecL 
1880. 


Position 
Angle. 


Distanoe. 


Mags. 


Epoch 
1870+ 


Notes. 


/3 289 


W«xxi. 289 


h m 8 
21 13 22 


1 
34 25 




137-8 


It 
090 


8-2 ...lo-o 


8-529 


A and B. | 
A and C. 












262*1 


539 


13 


8-529 


433 


0^435 


L. 41480 ... 


21 1$ 19 


2 23 


2059 


062 


75 ... 7-8 


8678 




434 


H. 3023 


/3 Eqnnlei 


21 16 56 


6 18 


2601 
2593 


3209 
3107 


5 ...13-U 

•• • • . • 


7776 
8633 


AandB. 












3087 


674 


*•• ••• 


7-776 


AandC. Single distances. 








1 




104 


603 


14 ...15 


7728 


C and D. / 












2759 


8628 


15 


8633 


A and £, 


435 


H. 5517 


18 Aqoarii 


21 17 37 


-13 23 


3257 


4784 


6 


7-824 


Very faint. 


436 


3 447 


ValpecaUe 129 ... 


21 18 45 


24 48 


3297 
33I-I 


8-59 
8-45 


65 ...13 
6 ...12-13 


7802 
8625 


No other measures. 


437 


/3 164 


L. 41645 


21 19 13 


852 


2373 


0-82 


8 ... 8^ 


7725 


(AC -5 2793). 


438 


3 72 


W>xxi. 511 


21 23 43 


- 5 55 


42-8 
43*4 


189 
1-90 


9 ...II 

... •*. 


7722 
8-622 


In the field with /3 684. 


439 


H. 936 


/SAqnarii 


21 25 14 


-66 


3200 


3426 


3 ...15 


7701 


AB.j 














185-6 


5504 


12 


7701 


AC. 


, 


440 


^ 273 


W» xxi. 646 


21 28 33 


10 55 


933 


5-63 


8 ...12 


7821 




441 


H. 3040 


• Capricorni 


21 30 22 


-20 


468 


67-94 


5 ••• 9 


7-824 


Faint star, 156° : 70". 


442 


H. 941 


4Pega8i 


21 32 31 


5 14 


3449 


25 95 


6-7...I7 


8706 


No measures by H. 


443 


2 2822 


ft Cygni 


21 38 46 


28 12 


"5*3 


392 


4 ... 5 


8408 


A and B. v 












117*2 


384 


.•* •* . 


8436 
















2627 


3540 


12 


7717 


A and C. 


■ 












2630 


3516 


•• • •• • 


8-408 
















563 


20852 


7 


8-436 


A and D. . 


444 
445 


H. 1691 
H. 947 


L. 42489 

P. XXL 312 ... 


21 42 15 
21 45 57 


- 6 48 
19 16 


2768 
927 


1468 
20-71 


9 ...13 
7 ...15 


7807 

8*395 


A about 8 m. 
H. 275<>-5 : 10' ± . 
AandB. 












3240 


24-40 


17 


8-395 


AandC. 


446 


2 2833 


••• . • • 


21 46 2 


831 


339-2 


927 


7*2 ...100 


8-689 




447 


2 2845 


... • • • 


21 48 59 


62 32 


173-2 


1-86 


82 ... 83 


8425 




448 


H 3069 


• . • ••• 


21 50 31 


6 40 


788 


2498 


8 ...12 


7-802 


AB and C. 


449 


Ol 537 


0«. Arg. 23107 ... 


21 52 10 


59 16 


202-5 

200-6 


2*21 
212 


8 ...lo-ii 

... ... 


8649 
8657 




450 


05 458 


B. 5483 ••• ••• 


21 52 40 


59 13 


349-8 
354-1 


TOO 
072 


6-0... 8-3 

... ... 


8-649 
8660 


A and B. 












329 


22-71 


125 


8649 


A and C. . 


451 


Howe 


L. 42909 


21 55 


-16 II 


2705 


8-94 


6| ...II 


8633 


A and B. 
A and C. 












2923 


• •« 


9 


8633 


452 


H. 289 


20 Pegasi 


21 55 14 


12 33 


326-1 


5128 


5-6.. .12 


7780 


(-H.5525). 


453 


S. 802 


29 Aquarii 


21 55 51 


-17 33 


2424 


410 


8 ... 84 


7701 




454 


2 2860 


• • • • • • 


21 59 26 


60 16 


256- 1 


613 


77 ... 93 


8425 














2552 


580 


• • • • • • 


8668 
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No. 

455 


Doable Star. 


Star Catalogue. 


R.A. z88o. 


DecL 
z88o. 


Fodtion 
Angle. 


Distance. 


Mags. 


Epoch 
1870+ 


Notes. 


02 460 


LAm. 8679 


h m 8 
21 59 32 


/ 
I 12 



463 


// 
16*04 


11-5 


7802 


A and C. 1 












3518 


6*71 


7*5 ...I2-0 


7-802 


A and B. ) 


456 


i8 474 


O'.Arg. 23373 ... 


22 I 2 


60 25 


3456 


16-28 


8 ...12 


8668 




457 


02 462 


L. 43165 .«. 


22 I 48 


35 31 


310 


6*95 


7-5.-. 95 


7*780 


A and C. 


458 


• • • • • • 


t' Pegasi 


22 3 54 


32 35 


2844 


27-40 


5 ...12 


7*780 


A and B. ) 
A and C. ) 










. 


261-7 


72-62 


10 


7-780 


459 


2 2869 


Pegasi 129 


22 4 32 


14 2 


253-1 
2536 
2534 


21*23 

21*53 
21*82 


58 ...11*8 

• • • • • • 

• • • • • • 


7780 
8698 
8722 




460 


2 2879 


... ... 


22 7 18 


62 48 


2283 


0-91 


8'0 ... 8'0 


8660 




461 


2 2877 


PXXIL33 


22 8 33 


16 36 


.351-9 


10*51 


64 ... 96 


8-622 


Proper motion. 


462 


fi 378 


0». Arg, 23808 ... 


22 12 50 


60 16 


904 


3*33 


8-2 ... 8*5 


8649 


A and B. ) 
A and C. 












294 


7-48 


1 1-8 


8649 


463 


H 962 


30 Pegasi 


22 14 25 


5 II 


18-6 


6*22 


5 ...20 


8-594 


A and B. | 
A and C. ) 












223*0 


10*04 


19 


8594 


464 


H 3106 


7 Aquarii 


22 15 27 


- I 59 


129*6 


4387 


4-5-13 


8722 




465 


JB172 


51 Aquarii 


22 17 52 


- 5 27 


254 
24*9 

25*5 


0*59 

035 
056 


6*5 ... 6*5 

• • • • • • 

t • • • • • 


7695 
7*829 
8612 














238 


084 


• • • • • a 


8-636 


Distance too large. 


466 


$ 290 


34Pega8i 


22 20 30 


3 47 


2144 
2200 
22 10 
2190 


2-62 
2*56 
2*41 
2*89 


6 ...13 

• • • ••• 

• • • • • • 

• • • • • • 


7-695 

7-717 
7*818 

8-636 


■ 


467 


$ 291 


W> xxii. 436 ... 


22 21 39 


3 55 


1600 


042 


85 ... 8*8 


8636 




468 


jB 478 


Laid. 4578 


22 23 8 


- 7 56 


32*6 


1*26 


9 ...II 


7802 


A and B. \ 
A and C. ) 












327 


138 


• • • • • • 


8*594 












2390 


28-55 


9 


7-802 


469 


02 471 re)'. ... 


Arg. (6<») 5027 ... 


22 23 14 


7 


• • • 


... 


7 


8-636 


Single. 


470 


2 2912 


37 Pega«i 


22 23 54 


3 49 


1300 


0*32 


5*8... 7-2 


8636 


Very difficu't. 


471 


2 2915 


W xxii. 527 


22 26 33 


6 48 


155*6 

154*6 


12*40 
I218 


8-5... 8-7 

• • • • • • 


7804 
7829 




472 


H. 3128 ... 


L. 44290 


22 33 34 


-19 49 


226-2 


10-70 


8 ...12 


7-701 


No change in P. 


473 


2 2936 


Aquarii 215 


22 36 50 


035 


50-8 


4*92 


70... 10*0 


7-829 




474 


jB 176 


Arg. {38<>) 4848... 


22 37 5 


38 40 


420 


2-50 


8*7 ... 90 


7785 


BistaDce too largo. 


475 


02 477 


L. 44497 


22 38 13 


45 24 


154*1 


4-62 


7*0.. .11-2 


8641 


Unsteady. 


476 


2 2942 


B.A.C. 7931 


22 38 40 


38 50 


2794 


264 


7-0... 9*2 


8-473 


A and B. \ 
AandC. r 

J AC = i3 450. 












231-9 


1092 


12 


7785 












2330 


1095 


• « • • • • 


8-473 


477 


H. 301 


^ Pegaai 


22 40 42 


II 33 


II2'0 


1199 


5 ...18 


8-622 




■ 




t 






ill'4 


11-87 


... ... 


8*625 
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No. 


Double Star. 


Star Catalogue. 


R.A. 1880. 


Decl. 
1880. 


Poaition 
Angle. 


Distance. 


Hagi. 


Epoch 
1870+ 


Notes. 


478 


2 2944 


P. XXII. 219 ... 


h m 8 
22 41 40 


/ 
- 4 51 



2528 


3*88 


7*0... 7*5 


7873 


A and B. 1 












140-8 


48*65 


82 


7873 


A and C. ) 


479 


H. 3152 


L. 44810 


22 48 40 


— 10 I 


• • • 


• • • 


9 .15 


8633 




480 


2 2954 


• • • • • • 


22 48 51 


14 33 


274 


3797 


9*o... 9*o 


7-804 




481 


fi 383 


L. 44855 ••• 


22 49 57 


849 


119*6 


2*67 


8 ...II 


7818 


A and B. 1 














2405 


1525 


II 


7804 


A and C. 


■ 












240*1 


1593 


... . • • 


7818 


i 




482 


22959 


L. 44872 


22 50 55 


- 3 53 


I02'2 


1365 


6*5 ...10*5 


7804 


A and B. \ 












I02'2 


1390 


... ... 


7*947 




* 












959 


8*31 


12-13 


7*947 


B and C. 


483 


02 536 


B.A.C. 8001 


22 52 29 


843 


161-5 


0-47 


7 ... 7-8 


7-760 




484 


$ 481 


W> xxii. 1 162 ... 


22 56 23 


-II 53 


530 
50-7 


1*31 
1*29 


90... 9*5 

... ... 


7*760 
8-622 


Near 2 2970. 


485 


2 2976 


• • • ••• 


23 I 38 


5 57 


2637 

2630 


800 
777 


8-3...io-a 

• . • . • • 


7-804 
8625 


A and B. \ 












1887 


16*74 


8-8 


7804 


A and C. 












1879 


16-59 


... • • • 


8625 


/ 


486 


2 2980 


• • • • • • 


23 2 58 


- 758 


III8 


438 


72 ...10-2 


7758 




487 


2 2982 


57 Pegasi 


23 3 28 


8 2 


1992 


3248 


5*9. ..10-5 


7780 


No change. 


488 


02 489 


«* Cephei... 


23 4 5 


74 44 


238 


128 


44 ... 75 


8660 


Binary. 


489 


2 2987 


••• ••• 


23 4 49 


48 22 


1644 


3*68 


73 ...10-2 


8-471 


Fixed. 


490 


jSi8i 


Aquarii 286 


23 7 31 


-14 3 


2349 


18-78 


7 ...12 


7736 


A and C. 


491 


2 12 App. II. 


^* Aquarii 


23 9 35 


- 9 44 


34*9 


18-4 


... ... 


7695 


Banl ) 
A and D. ) 












275-0 


63*0 


... ••• 


7-695 


492 


jB oO... ••• 


L. 40638 ... 


23 12 42 


4 45 


3051 
3071 


1*40 
it)9 


8-9.. .11 

• • • • • • 


7-766 
7*8i8 




493 


H. 5394 ... 


96 Aquarii 


23 13 10 


- 5 47 


23*1 


10*08 


6 ...14 


8622 




494 


8. 830 


K Piflcium 


23 20 46 


36 


3447 


156*22 


5 ...12 


7-780 


A minute star between. 


495 


H. 316 


Aquarii 355 


23 31 27 


-13 44 


92*7 


33*22 


7 ...II 


7829 


H.9i*>9:3o''± 


496 


A. G. C. 14... 


78 Pegasi 


23 37 57 


28 42 


190*8 
192*8 


1*54 
1*69 


5*0... 8*1 

... ••• 


8*769 
8775 


Mags, by De. 


497 


2 3036 


P. XXIU. 179 ... 


23 39 52 


- 24 


227-9 


2*38 


78 ...108 


7-859 


Fixed. 


498 


02 506 rej. ... 


L. 46645 


23 42 32 


35 37 


79*4 


18*09 


7-0. ..103 


7802 




499 


02 509 


L. 46703 


23 44 30 


42 45 


io6*6 


5*55 


7-8... 9*2 


7785 


Fixed. 


500 


2 3046 


... ... 


23 50 15 


— 10 10 


2448 


3*05 


8*0... 8-5 


7942 


Slow motion. 


501 


jB 281 


L. 47148 


23 56 38 


I 28 


2140 
220*1 


1*19 

I 05 


7*5 ...II 

• • • • • • 


7717 
7942 


A and B. \ 

to 












3357 


3037 


II 


7717 


A and C. 












3360 


3051 


• • • • • • 


7 942 ; ^ 


502 


2 3055 


••• ... 


23 57 51 


II 29 


359*6 


1 579 


i 70.. .11-2 


8625 


k 
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Notes to the Micrometrical Measures. 



No. I. 2 3063. 
The following are all the measures of this pair : 



ti 



S P = 232-9 D=i78 1831*5 

De. 2237 185 1864-8 

fi 223*3 182 1877-9. 



No. 2. H. 1939. 
The only earlier observation is by H. : — 



O ft 



H. P= 158-3 D = 3o± 

There would seem to be no change in the direction. Herschel's decli- 
nation is 5' in error. 



No. 3. 

From an unpublished list of double stars from Professor Pickering, 
Director of Harvard College Observatory. There are no other measures. 



No. 4. 2 14. 
There is but little, if any, change in this pair :- 



// 



S P = 235-6 D= 15-19 18309 

Db. 236*4 14-27 1864-8 

/3 2363 14-38 i877*9- 
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No. 5. S 15. 

This pair was measured because of the smaller angle found by Se. 
My measures do not confirm the change there indicated : — 



/f 



2 


P = 1979 


D = 4 70 


1831-2 


Sb. 


1917 


4-57 


1857-9 


/3 


1972 


4*6 1 


1877-9. 




No. 6. 


OS 4. 




Undoubtedly a 


binary system. 


mm 




OS 



p = 2067 ' 


99 

D = 059 


1845-3 


OS 


187-6 


o'55 


18540 


OS 


1727 


056 


1861-7 


Db. 


1847 


obi. 


1865-0 


/3 


155-3 


056 


1878-6. 



The distance appears to remain nearly constant. 

No. II. S 35. 

Probably fixed, unless there be a slight retrograde motion. The follow- 
ing are aU the measures :— 

o 

S P= 268-3 D = 8-69 1830-2 
Db. 87-4 7-93 i866-8 
/3 266*6 8-62 1877*9. 

No. 12. Db. 2. 

As a wide pair, this is S 39. The large star was discovered by Db., in 
1867, to be a close pair, and independently detected by Se. There is no 
change in the distant star, and no other recent measures of AB. 



Sb. 


P = 237-0 


D = o-4 


1858-0 


Db. 


243' I 


obi. 


1867-6 


^ 


241-8 


089 


1877-8. 
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No. 13. a Cassiopeice. 

The larger companion, C, makes the double star, tf V. 18 = Sh. 5 = 
H. 1993. No measures of distance in Sh. That in Smyth's Cycle is 
entirely wrong : — 








*f 




¥ 


P = 27S'4 


D = 5449 

• 


1782-0 


P. 


279-8 


6i'i9 


1854-8 


/3 


2798 


62-51 


1878-6. 



There appears to be a slow increase in the distance. This star is much 
brighter than H.'s 14 m. Sm. called it io|, and Piazzi, 9 m. The new 
star, B, is excessively faint. 

No. 14, S 49. 
Probably a small increase in the distance. 



// 



2 


P = 321*5 


D = 4-49 


1830-9 


De. 


31^7 


5*24 


1865-2 


/3 


3208 


5-68 


1877-9. 



No. 15. 02 1 8. 
Direct angular motion is obvious from the following :• 



Ma. 


P = 90-6 


D 


= J -02 


1843*9 


OS 


947 




1*34 


1855-2 


Se. 


99-8 




113 


1858-5 


Db. 


106-2 




i'55 


1866-6 


/3 


116-1 




1*39 


1877-9. 



No. 21 [A AndromedoB. (AC = H. 1057.) 

The only apparently accurate observation of distance is that of Challis, 
given by Sm. in the Cycle : — 



// 



P =110-5 D = 49-19 1842-7. 

The nearer star, B, is very much fainter than H.'s companion. 
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No. 22. S 76. 

But little evidence of change. With the exception of a single observa- 
tion by Ma., the following are all the measures : — 

S PsiiqS'i D = 272 1830*5 

/J 200-I 2*84 1877-9. 

No. 25. 72 Piacium. 
I have seen the companion very fisiirly with the 6-inch refiractor. The 
only other measure is H., P = 265''-6 : D = 3o''±. 

No. 26. ^ Andromedce. OS 515. 

The only other measures of this difficult and interesting system are 
found in the Pvlkowa Observations. De. found it single in 1865 and 1867. 
The following are the mean results of OS : — 



o 



OS P = 309-9 D = o-53 1851-5 

OS 303*9 o'S» 1856-9 

OS 302-6 0-56 1864-7 

OS 267*2 obL 1875-1 

/J 273-0 0-2 1877*7 

/3 272-3 0-28 1878-8. 

The last measure made after the foregoing was in type. 

No. 27. 3 235. 

The three wide stars, A, B, and C, with the companion to the latter, 
make OS 24. In 1874 the large star, A, was found with the 6-inch to be 
composed of two nearly equal stars, and a minute attendant to B detected. 
There seems to be no change in the old members of the system. My distance 
of the dose pair is certainly too large. By a mean of six observations by 
Db. we have : — 

o «r 

D«. P=74-o D = o-4S 1875-6. 

For the other components the same observer finds : — 



n 



Gandc P 848*9 D=s8*oo 18680 

AandB 287-9 43'8i 1868-7 

AandG 66-9 60*86 1868*0. 
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No. 28. S 95 = H. 324, 

Db. failed to see the companion in 1864-5, ^ I did in 1873. In 1874 
the 6-inch showed at once the small star. There is no indication of motion. 



// 



s- 


P = 3io-9 




D = 1405 


1829*9 


/3 


309-6 




14-18 


1877-8 




No. 


29. 


02 28. 




otioi 


1 is probable. 








OS 




P = 324'4 




D =0-53 


18476 


De. 


3147 




0*92 


1867-4 


^ 


3140 




0-85 


1878-7. 



No. 30. H. 1076. 
No observations since H., who gives: — 

AandB P= 165-9 D= 4± 

A and G 258*0 25 ± 

The distances are largely under-estimated. H. notes it " difficult," 
and I found B very faint. 

No. 31. Polaris. 

Some three years ago the discovery by M. De Boe, of Belgium, of two 
small companions about 4'' distant was announced, and several observers 
subsequently claimed to have seen them in the described places. The alleged 
discovery and verifications were made with small apertures, not much 
exceeding in any instance 6 inches. After having fitiled with my 6-inch 
Clark refractor to see the least trace of any star nearer than the old 
companion, I had very little expectation of seeing them with any aperture. 
Polaris was examined once or twice previous to the occasion noted in the 
measures, but the conditions were not particularly favourable. At this time 
the air was very steady and transparent, allowing the use of the highest 
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powers. There was not the slightest suspicion of any star within the 
distance of the well-known companion, and I have no hesitation in saying 
these supposed new stars do not exist. It would be simply impossible to 
overlook anything of that description under the circumstances. 

No. 35. 02 30. 

There is probably no change in the relations of the nearer components. 
I noticed another very minute companion to B, i54*''o: 20*"±, 



// 



OS P=23S7 D = 4-62 1855-7 

Db. 240*5 3-82 1866-6 

fi 238-9 4*55 18777- 

No. 36. 2 132 = B IV. 130. 
The great change in this pair is due to proper motion. Some of the 



measures are : — 





// 




¥ 


p= 27-7 


D = 1582 


1783-6 


2 


5*4 


24-25 


1829*9 


De. 


3562 


3099 


18638 


/3 


354-6 


33-86 


18780. 



No. 37. 02 32. 

The companion, which is &int with moderate apertures, was not seen 
by Db. The large star at one time was suspected to be a close pair. On 
both occasions I found it apparently round. The following single obser- 
vation by 02 is all there is for comparison : — 



f* 



OS 


p = 135-4 


D = 9Si 


1847-2 


fi 


134-0 


8-92 


18787. 



No. 38. 2 145. 

Very little attention has been given to this pair since 2. It has been 
overlooked by all but Ma. There is probably no change. 



o 



P = 3i-6 Ds 11-28 1832a 
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No. 39. 2 196. 
The following are the principal measures of this pair: — 



2 


P = sys 


D = 237 


18324 


Db. 


57-3 


2*17 


i866'8 


fi 


52*0 


249 


18777. 



No. 40. « TriangvlL S 201. 

This fine pair has been wholly neglected by recent observers. Change 
is not very decided. 








m 




2 


p= 119-6 


D = 3 72 


18331 


^ 


II6-8 


4'io 


1877-8. 



No. 42. 61 Ceti. ^ V. 102. 

It is evident that one of the distances of ij^ must be in error. I do not 
find any other measures except the reference in Sm. : — 



N 



tf 


P = i9o± 


D = 3450 


i783'a 


¥ 


1937 


37-88 


1783-6 


^ 


i93'3 


4271 


1877-9. 



No. 43. S 223. 
There is but little evidence of change in the two observations since S. 



// 



2 


P = 48-3 


D = o-6s 


1831-0 


02 


51-9 


0-83 


1847-0 


/3 


507 


078 


18787. 



No. 46. Ceti. (Mira.) 

The nearer star, B, between A and C has not before been observed* 
re is but little change in 9 's companion. 

y P = 92-s D= 114-60 1782-6 

P. 84-9 117-9 1856-1 

/J 82-8 115-62 1877-8. 

The new companion is very fisdnt. 
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No. 48. 84 Ceil. S 295. 

There is certainly some change in angle, but the distance remains 
nearly constant. Some of the measures are : — 



2 


P = 334-6 


D = 4-85 


1831-9 


Db. 


3247 


463 


1864*0 


fi 


3243 


473 


1877-9. 



No. 49. S 293. 
Motion in angle and distance is clearly shovm. The following are all 



the measures: — 


n 


m 




2 


P = S7S 


D = 6-6i 


1830-9 


Ma. 


68-6 


• • • 


1852-6 


De. 


71-2 


767 


1866-1 


Gl. 


71*0 


77 


1874-0 



fi 75*3 830 1878-6. 

De. in 1867*6 found the companion invisible. The change is probably 
due to proper motion. 

No. 50.' 2 303. 

Attention was called to this pair from the change shown by the measures 
of Se. It is not confirmed by my observation : — 



/r 



2 


P= 180-6 


D = 5-65 


1831-2 


Se. 


176-9 


5*54 


1858-5 


fi 


181-9 


5-87 


1877-8. 



No. 52. 1) Per set. 

There are several distant companions to this well-known pair, one of 
which was found to be double by Mr. I. W. Ward, of Belfest, with an 
aperture of only 4* 2 inches. Most observers will require a larger instru- 
ment to even glimpse it There is a 13 m. star about 20'' from C in the 
direction of 22 8''- 2. 
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No. 53. 2 310. 

H. in 1827 noted this pair as *^ not seen double." There are no other 
measures since 2, and no evidence of change : — 

S P = 86-3 D=2-54 18321 

P 87-6 2-62 1877*9. 

A new pair in the field will be found in the list of new stars (No, 523). 

No. 54. OS 46 = H. 656. 

This star has a closer component, Db. 73'''9: 4'''8o (1869-9), not 
mentioned in H. 656, and the star measured, which makes H.'s pair, was 
not seen by 02. The angle was not measured by H. 

No. 55. T Persei. 

My attention was called by Mr. D. W. Edgecomb to the small star, B, 
in measuring which a still fainter attendant was detected near B. On 
this occasion it was too difficult to attempt measures of distance. 

No. 56. 2 330. 

The only measure since 2 makes the distance decidedly less. The 
recent measures do not substantiate any change in distance or angle: — 

S P = i9ri D = 878 18327 

Ma, 192*4 7*66 1844-0 

/3 191*5 869 1877-9. 

No. 57. 2 332. 

It seemed probable that there was an error of 20** in the angle of Ma., 
and my observation confirms this supposition. There are no other measures 
recorded since those of 2 : — 








// 




£ 


P = 52-9 


D= 12-68 


1831-4 


Ma. 


332 


I2'0 


1 844- 1 


^ 


534 


1252 


1877-9. 
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No. 


59. 


S355. 




Change is at least doubtful. 










2 P = 148-9 




If 

D = 2-75 


1832-5 


Si. 142-6 




2-65 


1857-1 


/3 147-8 




2-64 


1877-9 



No. 61. 2 358. 

This pair has been entirely neglected of late years. The components 
are probably relatively fixed : — 



s 


P = 3492 


D= 15*22 


1833-1 


/3 


350*3 


iS'59 


1877-9. 



No. 63. 94 Ceti. H. 663. 

This fine unequal pair, from its difficulty or some other reason, has 
been avoided by all previous observers, except De. I have seen the 
companion with the 6-inch several times, but it is a rather severe test. H. 
only estimated the angle and distance. De. calls the small star 1 1*5 m. and 
notes it, " very difficult." Giving the estimates of H. their usual accuracy, 
there is no great amount of motion : — 



H. 


P = 25S± 


D = 6-± 




De. 


253-1 


5-09 


1871-0 


/3 


250-9 


S-73 


1878-0. 



No. 66. Tauri 39. 2 430. 

A and B are relatively fixed, but the distance of C is less than found 
by 2. There are no other measures : — 



» 



£ P = 301*9 D = 39*40 1831*2 

De. 301*0 3776 18631 

fi 301*0 37*74 18780. 

Is 2's distance a misprint for 37''*40? 

N 
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No. 68. OS 61 rej. 

kw elongation of this star was suspected by OS in 1842, and a 10 m. 
star at i'''2 suspected in 1844; but it was rejected in the revised Pulkowa 
Catalogue of 1850. It was readily seen and measured by De., and OS 
suggests a possible variability in the light of the small star. I found it as 
described by De. The following are all the measures : — 



n 



De. 


P= 125-9 


0=1-93 


18670 


fi 


127-8 


1-87 


1877-9. 



No. 69. S 449. 
As the only measure of this pair made since S showed some variation, 
it was measured by me on two occasions. There is but little evidence of 



change : 



// 



S P = 330'9 D = 6-79 18322 

Ma. 326*8 6-0 1843-1 

/3 330-8 6-94 i877'9- 

No. 70. Atla^ Pleiadum. S 453. 

The observations of S show this star to have been a very close pair in 
1830. All observers since, including Da., De., Se., and many others, have 
invariably found it single. I have examined this star many times in the 
last five years, with the 6-inch, under very favourable circumstances, and 
always found it perfectly round. With the i8i-inch, on this occasion and at 
other times, it presented the same appearance. The observations of S made 
the change quite rapid, and if really double, it must have been apparent at 
some time during the last fifty years. From all the evidence, I think it is 
more than probable that the elongation measured by S was not real. 

No. 71. 30 Eridani. H. 338. 

De. suspected an elongation of the principal star in 165^ but I found 
it apparently round. H. called the small star 17 m., Wn. 9 10, and De. 
10*5. I always found it very easy with the 6-inch. Not nieuHurod by H., 
and the following are all the measures since : — 

o t 

Wn. P= 136-8 D-i8a8 1863'H 

De. i3S*2 817 18044 

/3 135-3 8'34 «H78o. 
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No. 72. 2 475. 
No other measures since S. Some change in angle is probable. 



// 



2 


P=i5-9 


D = 748 


1831-0 


/3 


225 


734 


1877-9. 



No. 74. 02 531. 

According to 02 this star has the same considerable proper motion as 
50 Perseiy 12' distant. Relative motion in the components seems well 
established. I found a new pair in the field, closer and much more difficult. 
It is No. 545 of the preceding list of new pairs. The following are all the 
measures of 02 53 1 : — 



02 


P =147-9 


D = 3-30 


18555 


De. 


i39'3 


2*75 


1875-9 


A 


138-5 


2'6o 


18786. 



No. 77. jx Persei. OS 73. 

There .is a distant star, sp.^ which makes tf VI. 20 and Sh. 364. A 
faint star sf. is nearer than this. The closer component is very minute, and 
was not seen by De. The only measures for comparison are : — 



// 



OS 


P = 349-2 


D= 1507 


18511 


/3 


348-6 


14*88 


18781. 



No. 78. 02 77. 

This is undoubtedly a binary system, but at all times so difficult that 
the measures are rare. The following are all the measures : — 

D = o*37 1846-1 

0-35 1846-1 

0-3 1852-2 

Allnng. 1859-0 

oat mesarable 1867* 

0-44 18785. 



()£ 


P = 3382 


Ma. 


3301 


Ma. 


3373 


Se. 


25o'± 


Db. 


Pasdc 


ft 


249*3 
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The distant companion (02 41^7 : 56''*49; 1 847*2) I strongly suspected, 
on the occasion of the first measure of AB, to have an excessively minute 
star about d'*7 distant in the sp. quadrant. I was not able to see it after- 
wards, under tolerably favourable conditions, when the close pair was well 
separated, but nevertheless I believe it exists, and that it will be yet seen. 

No. 79. 40 Endani. S 518. 

One of the most interesting of the stellar systems, from the large 
proper motion, and the physical relation of the distant double companion 
with the principal star. Like many others, this has been neglected by double 
star observers until recently. My last measures were made after this work 
was in type. The following are about all the measures of A and B : — 



lil 


p = 


= 3267 


s 




2877 


02 




1558 


OS and Wn. 


144*7 


OS 




1370 


De 




I27'0 


ft 




1282 


O.S. 




1292 


ft 




125-4 



4-08 


1783*1 


• • • 


18251 


3*91 


1851-2 


438 


18661 


4-27 


1873-8 


427 


18777 


392 


18778 


3-61 


1877*8 


3-66 


1879*0. 



The distant star I have measured does not partake of the proper motion 
of A. The only measures are : — 



// 



Wn. 


P= 185-0 


D=75-85 


1864-8 


Flm. 


148-0 


37'2 


1877-1 


ft 


1456 


37-10 


1877-8 


ft 


1373 


35*99 


18790. 



No. 82. S 547. 

This pair has not been measured or seen by anyone since 2. De. failed 
to see the companion in 1865, and it was invisible with the 6-inch in 1873, 
1876, and early in 1877. The change is very decided. The last is a mean 
of four later measures : — 



/,» 



s 


P = 344*3 


D = 4-25 


1831-4 


ft 


9-8 


2-46 


1877-9 



14-0 2*25 1879*0. 
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No. 83. 80 Tauri. S 554. 

For several years this has been a very difficult pair, and generally 
too severe a test for the 6-inch. The change is principally in distance. 
There are no other recent measures : — 








'/ 




2 


P=i2-9 


D=r74 


1831? 


OS 


8-4 


i-6i 


1851-8 


De. 


7-2 


1-23 


18630 


Hd. 


47 


07s 


1 868- 1 



/3 7*o 0*60 18780. 

Undoubtedly a physical pair, as the two components have a considerable 
common proper motion. 

No. 84. S 571 = itf III. 95 = H. 345. 

Probably unchanged. Apparently an error of 10** in angle of Sk. 
There is a faint distant star, 200*'*3 : 46"*6 (i 878*0): — 



/t 



9 P = 26o-7 I>= 15*35 17837 

S 2587 17-84 18307 

Se. 268-9 17*54 1858*0 

P 2582 17*30 18780. 

No. 85. 2 596. 
The measures indicate a slow direct motion. 








ff 




2 


p s 280-8 


D= II-I2 


18311 


De. 


»84-3 


10-28 


1865-7 


Gl. 


»83-5 


10*4 


1874-0 


/3 


2873 


1075 


18780. 



No. 86. 2 609 = H. 686. 

Db. found it single in 1865, and I &iled to see it with the 6-inch, under 
excellent conditions, in 1874. On a later occasion, however, it was very 
plain. There is only my observation to compare with 2 : — 



2 




P = 82-i 


D =s 1-93 


1832-1 


/3 


756 


2-70 


1878-1. 
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No. 87. S 607. 

De. in 1866 notes, '^ Aucun satellite superieur k 11*5," and I could not 
glimpse it with the 6-inch in 1873. The stars seem to be relatively fixed. 



2 


P = 2499 


D = 14*21 


1831*1 


H. 


248*0 




(6th Catalogae.) 


ft 


2503 


14*12 


1877*9. 



Xo. 89. 5 Aurigoe. 02 92. 
Probably a binary system. 



// 



Da. 


P=233-3 


D= 2*92 


1847*1 


OS 


230*1 


278 


1849*1 


Db. 


241*3 


282 


1867-4 


ft 


247*4 


2*78 


1878*0, 



No. 91. 02 100 = H. 693. 
The change, if any, is slight. This pair was not measured by H. :- 



02 


P = 2472 


D = 432 


1848-5 


De. 


249*8 


4*09 


1867*4 


OS 


2533 


426 


1871*2 


ft 


2488 


3*8o 


1878-1. 



No. 92. 02 517. 

A minute star discovered by Professor Hall with the Washington 
26-inch. The only measure to compare with is: — 

O /' 

Hl. P= 131*6 D = 6*7o 1876*1. 

The large star is a close pair (02 517), but seeing too poor on this 
occasion to measure it. 

No. 93. a Aurigce. (y VI. 30 = H. 2256 = Sh. 51.) 

B is a faint star nearer than the old companion. Subsequently a still 
nearer attendant was detected, 3i7*''5 : 78"*i7 (1878-9). 

O H 

y P= 151*4 0=169*10 I783'6. 
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The change is probably due to proper motion. I am not acquainted 
with any modern measures. Sh. connect a very distant 9 m. star. 

No. 95. T Orionis. (AB = y V. 25 : AC = H. 2259.) 

I found y's companion, B, double with this instrument. There appears 
to be no change in B and C : — 



'/ 



Hl. P = 49-3 I> = 377 1876-2 B6 

250*1 3598 1876-2 AB 

59*8 35*97 18762 AC. 

There may be an error in reading my first angle of the small pair. 
The new star would be at least 16 m. of H.'s scale. Edgecomb sees it well 
with 9*4-inch. H. gave the angles of B and C, 250*4 and 63°*8, respectively. 

No. 96. Orionis 82. (AC = i^ IV. 87 =S 475 = 2 692.) 

The large star was found to be a close pair with the 6-inch in 1874. 
The only other measures of this are by Db. The following is a mean of 
his four observations, and a late measure of my own : — 



// 



De. P = 355*3 D = o-6i 1876-1 Mags. 79 . . 87. 

/3 2*9 0-50 1878-1 

There is no change in the wide pair. 

o // 

S P = 4-2 D = 34-86 1831.5. 

No. 97. Ma. I. 

The first of a short list of new pairs by Ma. in Dorpat Observations^ 
(Vol. xi.) The distant star not in Ma. 

o ft ' 

Ma. ?=: 158-8 D=s3-2o 1843-2. 

No 98. 2 693. 
No other measures since S. Probably unchanged. 



II 



S P = 8-9 = 3-65 18311 

ft 12-5 387 i877'9' 
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No. 99. 115 Tauri. OS 107. 
Probably fixed, unless a small advance in the angle. 



// 



OS P = 304-9 D=ioi5 1849*5 

De. 307*6 9*89 1867-9 

/3 308*4 10.18 1877-9. 

OS speaks of a third star, smaller than B, in about 33 5"*, which I did 
not see on this occasion, with full moon. 



No. icx). 114, 0, Tauri. (AC = y V. 115.) 
No measures in H., and nothing since, but ¥ gives for AC :- 



// 



1^ P= 192*1 D = 51*57 J7837- 

There is a faint 5'' pair in the direction of 2 18°' 5. 

No. loi. fi Leporis. 3320. 

The angular change of this pair is very apparent each year since its 
discovery in 1874. The annual motion appears to be about 10*^. The 
distance seems to remain imchanged. The following are the measures ot 
each season: — 



#/ 



fi 


p = 269*1 


De. 


267*1 


Db. 


268*4 


Db. 


279*9 


De. 


280*2 


Ml. 


2797 


Db. 


288*8 


De. 


289*3 


O.S. 


287*2 


Hi.. 


284*8 


P 


289*4 


Db. 


293*6 


Sep. 


282*4 


Db. 


294*4 


n 


288-3 



D = 



2*89 



1875-00 
1875-11 
1875*08 



2*71 


1876*07 


2-86 


1876-08 


3*12 


1876*11 


. . • 


187676 \ 


2*91 


187678 


2*67 


1877*09 


yi6 


1877*10 


... 


1877*10 


3*06 


187715 


27s 


1877*19 


3*oi 


1877*76 


2*68 


1877*89./ 
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No. 102. 32 Ononis. 2 728. 

Probably a physical pair. It is now a difficult pair, and apparently 
closing up. Some of the measures are : — 



« 



P= 217-8 


D 


1* 
■^" ... 


1782*0 


2 


203-7 




1*04 


1830-9 


Da. 


205-1 




0*89 


1844-9 


De. 


192*2 




Con. 


1863-3 


02 


189-2 




0-S9 


1874-2 


/3 


196*2 




0-4S 


18780. 



No. 103. a Leporis. H. 3766. 
There is no change in the angle of H.'s distant companion. 



H 




P=iS4'8 


D=2S± 




O.S. 


156-1 


35 '66 


18771 


/3 


154-8 


36"02 


1877-9. 



No. 104. V Ononis. % 748. 

There is but little change in the small stars, although some of the 
measures are very discordant. The present measures may be compared with 
the following: — 

Fifth Star. 



o n 



2 P = 353-6 D = 3-86 1832-S 

02 350-1 4-27 1863-3 

/3 354*3 4*02 1877*9. 





Sixth Star. 


M^ 






Da. 




P=: 125-9 


D = 


if 

= 3*^2 


1844*7 




02 


128-8 




373 


1858-8 




Di. 


126*0 




3*9^ 


1867*0 




fi 


1 19-8 




374 


1877*9 




Hl. 


121*4 




398 


1878*0 


(14 nights). • 



Several observers have seen, or believe they have seen, other minute 
stars in the trapezium, most of them using comparatively small aper- 

o 
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tures. While making the measures given above, and at other times, 
under very favourable conditions, the interior of the trapezium and the 
vicinity of the principal stars were carefully examined. There was not the 
slightest suspicion of any additional stars. If the sixth star itself had been 
double, with a distance of i"*o, it could not have been overlooked. I have 
very little faith in the real existence of these suspected stars after the 
failure of this and other large refractors to show them. It is wholly im- 
probable that they should all be variable in such a manner as to render them 
at all times invisible within the last few years. In regard to the alleged 
variability of the fifth and sixth stars, I can only say that they have always 
been readily seen with my 6-inch glass in the last six years when the 
atmospheric conditions were suitable. So far as my own observations go, 
there appears to be no evidence of change in the light of these stars. 

No. 106. Leporis 4S* 13 321. 

The five principal stars constitute H. 3780, given in H. as " Classes 
6 and 7,'' without measures. Together they are just visible to the naked eye, 
and rated by Heis, 6-7 m. Two of these stars were found with my 6-inch 
to be close pairs. The minute star, ;f, was added by Hl. 

Mo. 107. 2 782. 
The change is probably due to proper motion. 

o 

2 P = 309-4 D = 36*16 1831*2 

De. 308-6 3866 i866*7 

/5 3079 39*44 1877-9. 

No. 1 10. OS TIQ. 

The following are all the measures : — 



Ma. 


P = 


= 306*4 


D = 


= 0*55 


1843-2 


02: 




3039 




0-64 


1848-6 


De. 




316-7 




0-50 


1867*6 


De. 




316-3 




c*6o 


1873*9 


/3 




315*4 




0*69 


1878-1. 



Mr. S. W. BuBNHAM, Double Star Observations made in 1877-78. 10 f 

No. 113. V Aurigce. V. 90. 

In the collected list of all the double star observations of tf the 
position angle is given 33i°*8. In the way then employed of reckoning 
angles, this would correspond to 6i***8 sp. Assuming the quadrant to be ry>., 
as it certainl)^ was, the agreement is complete. In this, as in many other 
instances, the measures of Sm. in distance are altogether wrong. There is 
no other evidence of any change. Correcting the angle of tf as above, the 
measures stand : — 



n 


P=208-2 


D=S372 


17832 


Sm. 


201'9 


85-0 


18337 


/3 


207*0 


54*97 


1877-8. 



No. 114. De. 10. (AC = S 808.) 

The close star was discovered by De. in 1869. There is no change in 
S's. companion. The only other measures of AB are by De. 

O I* 

Db. P= 164-5 D = 272 18717 

/3 164-8 2-56 18778. 

No. 116. a Orionis. (AC = ^ VI. 39.) 

The new star is something less than half the distance of ^f's. companion. 
The mean value of the measures is : — 

o * 

/3 P = 348-0 D = 77-59 1877-9. 

A single measure of C was made : — 



1? 


P= 152-3 


Dss 161-77 


1786-9 


/3 


1S23 


174-7 


1877*9 Bingle distance. 



No. 117. S. 503. 
The change in AB, from proper motion, is very remarkable. 

O f* 

S. P= 134-1 Ds39-94 1825-1 

Di. i20'3 8*23 18738 

Db. 1 18-6 7-07 1875-2. 

(See De., Astr. Nach. 2045.) The star I have measured is much nearer 
than C of S., and rather fidnt. 
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No. 118. OS 121. 

A close and difficult pair. De. suspected elongation in 190^ in 1866. 
There is some change in the angle. The following comprise all the 
observations : — 

o n 

Ma. P =s 199-0 D = 0*27 1843-3 

OS 191*4 0-39 1849*6 

/3 185-3 032 18781. 

No. 119. fl AurigcB. OS 545. 

There are two distant stars which make ^f V. 89 = tf VI. 34 = Sh. 68. 
The close star forms one of the recent additions to the Pulkowa Catalogue. 
The only measures are : — 



o 



OS P=5S D = 2-i5 1871-4 

Db. 3-2 2-05 1875-9 

fi 38 1-90 1878-0. 

As a 6-inch aperture shows the small star perfectly, it is a little strange 
that it should have been so long overlooked. There seems to be some change 
in the distance of C : — 



n 



}^ P= 286-0 = 35-30 17837 

Dk. 292-4 45-27 1875-7 

/3 292-7 45-51 i878'o. 

No. 121. S 826. 
Some change in both angle and distance. 



2 


P=ii5S 


D=i-84 


1832-4 


De. 


122-2 


2*22 


1867-4 


W . S. 


128-6 


177 


18752 


/^ 


"57 


2-i8 


1877-9 



No. 122. S 848. 

The stars measured by S appear to be relatively fixed. The small star 
is nearer than C and D of S. The only other measure is : — 

O ir 

Uu P = 296-5 Dss 15*16 1872-2. 
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No. 124. % 903. 

No other measures since S. The small difference in distance is hardly 
sufficient to make any change probable. 



ft 



2 


p = 2943 


D = 2332 


18297 


fi 


294*3 


2273 


1878-2. 



No. 125. S 910. 
Slow retrograde motion is probable. 



2 


P= 170-9 


D = 067 


1829-5 


Se. 


165-6 


06 


18571 


De. 


165-6 


0-7 


1 869- 1 


/3 


162-5 


093 


1878-2. 



No. 127. t 943 = S. 527. 

The considerable movement shown here is probably due to the proper 
motion of the larger star. 



2 


P=: 165-9 


D = 15-46 


1829*7 


Ma. 


i52'8 


16*40 


1844*2 


De. 


1485 


18-00 


1864*7 


/3 


1 47 '4 


1965 


1878*2. 



No. 128. H. 397. 

H. records two companions, 30*'± : 25''±, and 50*"^ : 4o''±, with 
magnitudes 19 and 13 respectively, which was overlooked in making the 
measure, and the other companion not sought for. The one measured is 
smaller than 13 m. of H. 

No. 130. S9S5. 

Change is not very well marked. 



2 


P =s 272*6 


D =: 0-88 


1830-6 


Se. 


276*3 


1*09 


1857-1 


De. 


267*4 


i*o 


1869-5 


/3 


272*2 


i-oo 


1878*1. 



No change in the third star, C. There is a faint star about 1 5" .v. of it. 
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No. 131. OS 154. 

The distance is steadily diminishing in consequence of the proper motion 
of A. 



^■^^ ^m^ w^ « 








1 




OS 


P = 136-3 


• 

D 


= 30*28 


1848*8 


OS 


131-5 




29*28 


i86i*3 


De. 


1317 




28*76 


1867*9 


De. 


129*2 




27*78 


1877-3 


/3 


129*0 




27*77 


18780. 



No. 132. Ot 155. 

The movement is apparently rectilinear. The distances in my obser- 
vations appear to be too small : — 



Ma. 




P s 260*0 


D: 


// 
= 13*61 


1843-3 


OS 


262*1 




14*91 


1854-5 


De. 


260*4 




15*36 


1867*8 


Flm. 


261*0 




16*10 


18778 


/3 


259-7 




1507 


1878*1. 



No. 133. Sinus. A.G.C. i. 
For comparison we have measures with the Washington 26-inch:- 



ft 



p P = 52*4 D = 10*83 1878*0 

Hl. 51*7 10*76 1878*2. 



No. 135. A.C- 4. 



The following are all the measures :■ 








t* 




J. 


P = 286-5 


D=r± 


1858-1 


o.s. 


290*8 


o'93 


1877*1 


/3 


295-4 


I*IO 


1878-0. 
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No. 136. 15 Lyncis. OS 159. 

A binary system in rapid motion. It has been very carefully and 
regularly observed at Pulkowa : — 



// 



OS 


P = 323'4 


D = 053 


1844*0 


OS 


341-6 


0-49 


1 859*3 


De. 


354*9 


Obi. 


1867-9 


/3 


3610 


0-48 


18781 



The third star, C, is not mentioned in any of the earlier observations. 
It is a very faint object. 

No. 137. OS 160. 

Noted by De. in 1867, "aucun compagnon," and my 6-inch failed to 
show it under excellent conditions in 1876. The following are all the 
measures : — 



It 



Ma. P = 1547 D = vo 18433 

OS 167-1 1*26 1848-2 

/3 174-2 1*43 1878-1- 

No. 140. 41 Geminarum. OX 162 rej. 

Rejected in the revised edition of 1850 of the Pulkowa Catalogue, and 
not measured by O^. De. could not see the companion in 1 866, and it was 
beyond the reach of the 6-inch when examined by me in 1875. There is 
but a single observation prior to my measures. If both sets are reasonably 
accurate, the change is very marked. 



Ma. 



P= 1649 


I>=i3S 


1843*3 


li 


154*8 


20-98 


18782 



No. 141. f Ca$iis Majoris. 

The measures are very discordant^ largely due, perliaps, to the low 
altitude of the star in northern latitudes. The following are all I have bce^i 
able to find : — 
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•r»«r» V.^ w 


n 


i# r«vw\/v^^ ir«v 


Maclbab P= i6o'6 


D: 


= 748 


1850-1 


Sb. 159-3 




715 


I856-I 


Se. 155-1 




520 


1866-3 


0. S. 1620 ' 




7-65 


1877-1 


/3 160*2 




7-42 


1878-2. 



Probably without change. 

No. 143. 45 Geminorum. OS 165. 

A system in rapid angular motion, with a slow decrease in distance. 
The companion is so minute that it was not seen by De. in his measures of 
the 02 stars. Under the best conditions it was invisible with the 6-inch in 
1875. The only measures prior to mine are those of OS. 



OS 




P=i307 


D = 387 


18472 


OS 


"9*3 


335 


18567 


OS 


89-7 


3-89 


1870-2 


/J 


78-1 


2"4S 


i878-i. 



The change is probably due to proper motion. 



No. 144. S 103 1. 

No other measures since S; probably imchanged. H. added a 14 m. 
star, i2''± distant. The conditions were not &vourable enough on this 
occasion to measure it. 

e n 

2 P = 251-6 D = 3-8o 1831-2 

/3 2483 333 1878-2. 

No. 146. S 1058. 

De. could not see any companion in 1865, and on three occasions in 
1874-5 I failed with my 6-inch. All the stars in the vicinity were carefully 
examined with the large instrument, but nothing found agreeing with 2's 
description, or likely to be his pair. 2 gave the magnitudes, 8*2 and 11-7, 
and as the distance is considerable, an aperture of 6 inches should deal with 
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it readily. If there is no error in the .assigned place, this would seem to 
furnish an instance of the real disappearance of one of the components of a 
double star, and perhaps the only instance on record. The only measure 
since S is a single observation by Ma.:-?- 



2 


P=2827 


D = 2378 


1832*2 


Ma. 


2830 


2247 


1844'!. 



No. 147. Canis Majoris 164. S 1064. 

An uninteresting pan-, and now measured for the first time since S. 
There is no material change. 



o // 



2 P=2377 Ds= 15*20 i83i'2 

/3 239*6 14*96 1878*1. 



No. 148. S. 1074. 
A binary system in rapid movement. 



2 


P«="5*3 




D = 047 




1831*5 


OS 


129*4 




o*6i 




1852-2 


Db. 


135*9 




ObL 




18631 


W.S. 


134*2 




0*85 




1874-1 


fi 


140*0 




0*71 




1878*0. 


linute 


1 stars, 11^*8 : 


15'' 


•9 and 94** 


•5: 


12"+. (Inadvertently 



placed in the list of new pairs. See 3 577.) 

No. 149. 2. 1071. 
The distance is steadily increasing. With the exception of two obser- 
vations by Ma., the following are the measures: — 



2 


P = 357-3 


D = 1552 


1829-7 


De. 


50 


15-87 


1867-3 


02 


7*7 


1618 


1874-3 


/3 


7 3 


16-24 


1878-0. 
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No. 150. S. 108 1. 
Slow angular motion, with but little change in distance. 



2 




P= 2l6'I 




1828*9 


Db. 


224*6 


1*46 


1867*8 


/3 


226*1 


1-36 


1878*1. 



No. 152. 7 Canis Minoris. 

The small star is given in the Munich Observations^ but has not been 
measured since by any other observer : — 

o / 

Mu. P = 247*3 ^ = 34*62 1836*3 

/3 243*2 32*60 1878*1. 



No. 153. t 1097. (AB = 332.) 

In 1875 I found the principal star of S 1097 to be a <^lose pair. D is 
mentioned by H., but not in S, and there are no other measures. No change 
in S's pair, AC. The fifth star, E, is very faint, and has not been before 
noticed. 

No. 154. H. 760. 

H. says, ''the small star a minimum visibile" and estimates, 360° ± : 
30'' ±. The companion is about what I have called, 12-13 ^' 



No. 155. OS 175. 

There seems to be an increase in the distance, but the angle remains 
about the same as when first observed. 



// 



OS 


P = 333-8 


D = 0*40 


1847*6 


Da. 


3294 


o'5± 


1854-3 


De. 


3321 


081 


1866-8. 
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No. 156. Ptocyon. 

The distant attendant was detected independently by Talmage and 
Dawes, but it had been seen and measured a long time prior, as will appear 
from the measures given below. The change is due to the proper motion of 
the large star : — 



Mu. P = 2623 


D = 5659 


1836-7 


BOMBEBO 294-9 


45-8 


1863-2 


Ne. 311-8 


4459 


1874-0 


/5 3173 


44-62 


1877-8. 



When the last measures were made, and at other times, Procyon was care- 
fully studied with all powers, but with no suspicion of any nearer star. 

No. 157. S 1 142. 

There is certainly motion, probably rectilinear, but the measures of the 
last 20 years make the distance about the same : — 



2 


P= 275-9 


D = 24-36 


1829-5 


De. 


262-0 


2283 


18634 


W.S. 


258-1 


22-8 


1874-2 


/^ 


254-5 


2284 


1878-2. 



No. 158. S 1 143. 

This pair was measured by S in his first observation, but not seen on 
three several nights later, and it has never been seen since, although re- 
peatedly looked for by Db. in 1863-4, and by myself in 1874-6. The 
failure of ^ to find it shortly after his measures is tolerably satisfactory 
evidence that there is some error in the place of the star as entered by him. 
I could not find anything in the immediate vicinity agreeing with his 
description. 

No. 159. 2 1 152. 
The only measures are given below : — 



// 



2 


P = 3^2'9 


D = s-8i 


1830-7 


o.s. 


313-5 


6-45 


18760 


& 


3HI 


6-05 


1878-2 
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No. 160. S 1 1 54. 
I find no other measures after S: — 








// 




2 


P = 3S7-9 


D = 226 


18277 


/3 


3529 


2*41 


1878-2. 



No. 161. 9 Argtis. 3 loi. 

The measures present some evidence of angular motion, but the 
discrepancies may be due, to some extent, to the difficulty of the object. 
The measures of Db. are a mean of three observations: — 



// 



De. P= 289-4 = 0-51 1875-6 

j3 302-6 0-41 1878-2. 

No. 162. OS 183 rq. 

No other measures except a single angle by Ma. of i4°*5 (1843*3). 
Companion not seen by De. in 1866. 

No. 163. Canm 5. S 1171. 

Except Ma., Db. is the only other observer who has measured this since 
S. From a comparison of the measures, my angle appears to be too large : — 



2 




p = 3386 


D = 2-80 


1828*9 


Db. 


3301 


2-49 


1864*8 


i3 


333-8 


293 


1878*1. 



No. 164. S 1 1 75. 

Very decided change in angle and distance. It has been neglected since 
S, except by Ma. and De. : — 



2 


P = 204*6 


D = 2*37 


18312 


De. 


217*8 


2*07 


1866*8 


ft 


222*5 


1*81 


1878*1. 
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No. 165. S 1213. 

There seems to be a diminution in the distance. The following are all 
the measures: — 



»/ 



2 


P s 3276 


D = 8-43 


1830-9 


De. 


324-0 


7-24 


18677 


/3 


325*1 


7 43 


• 1878-2. 



No. 166. S 1 2 16. 

The physical relation of the components of this fine pair seems well 
established. Some of the epochs are : — 



s 



P= 115-2 


D 


= 0-45 


1831-2 


02 


J 39*4 




049 


i85i'3 


De. 


iS^'i 




Obi. 


1863-3 


W.S. 


169-3 




o'4± 


1873-2 


Gl. 


167-0 




0-5 


1873-2 


fi 


1588 




o-6i 


18782 



No. 167. OS 193 = H. 447. 
Probably without sensible change. 








«r 




02 


P= 295-1 


D = 14-20 


1851-0 


De. 


2957 


1364 


1868- 1 


^ 


298*1 


14-17 


18780. 



No. 168. S 1230. 
A slow increase in distance, with little or no change in angle. 



ff 



2 P =194-1 D = 28*00 1829-2 

De. 192*4 29-25 1864*0 

Gl. 193*0 308 1874-2 

P 192*7 29-90 1878-2. 

Error of i" in Gl.? The distance for 1874*2, on the basis of the 
measures of S and De., would be 29''* 76. 
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No. 170. S3119. 
There is but one other observation since S. The motion appears to be 
rectilinear: — 



// 



2 


P =213-6 


D = 2482 


1830-2 


De. 


214*2 


25-98 


1865-4 


fi 


2159 


26-21 


18782. 



No 171. Cancri. H. 457. 

The change is attributable to the proper motion of the principal star. 
During the total eclipse of the Sun of July 29, 1878, I saw this star very 
distinctly through the corona, at a distance of about 1 2' from the Sun*s limb. 
The following are all the measures of H.'s companion. The observation of 
Sm. is entirely erroneous : — 



// 



Mu. P= 123*8 A Decl. 27*94 1836*1 

Labsell i2i*i P = 45-82 1852*3 

/3 iiS'9 41-08 1878-2. 

No. 172. s EydrcB. S 1273. 

The third star, which is very minute, was detected by Hn. with the 
Washington 26-inch. I do not know of any other measures. OS suspected 
an elongation of the principal star in i860. I could not see any traces of 
duplicity on this occasion. 

No. 173. 2 1281. 
The change is evidently due to proper motion : — 



// 



2 


P = 3296 


D = 2502 


1833-5 


De. 


3238 


29-47 


1864-5 


/3 


3213 


3118 


1878-1 



No. 1 74. p HydroB. A. G. C. 3. 

A minute attendant detected by A. G .C. with the McCormick 26-uich. 
I know of no other measures. The mean of my three measures is: — 



/» 



/3 P = 144-9 ^ = 12*40 18780. 
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No. 176. S 1327. 



Only measured sincE S by De. :— 


- 






S P = 8r4 


D= 1613 


1831-3 


Db. 80-2 


14*08 


18633 


ft 77-8 


13-47 


1878-1. 



No. 177. S 1329. 
Another instance of rectilinear motion. 



// 



2 


P = 2457 


D = 27*19 


18343 


De. 


2473 


2373 


1864-7 


ft 


2484 


22-84 


1878-1. 



No. 178. S3121. 

One of the most interesting and rapid of the binary systems. Doberck 
(1877) finds a period of 37*03 years. This pair has been carefully and 
systematically measured by OS and Db. My distance is certainly too large. 
It was estimated at the time o'''25, and as the stars were just in contact with 
the high power, this estimate cannot be far out of the way : — 



// 



2 


P = 20-0 


D = 0-85 


1832-3 


02 


243*5 


0-40 


1840-3 


02 


228-6 


0-42 


1850-3 


Db. 


1896 


0-68 


1866-2 


De. 


210*5 


con. 


1872-2 


De. 


214-9 


obL 


1874-2 


De. 


251-9 


oval 


1875-3 


/3 


185-2 


0-36 


1878-2. 



No. 181. 02 207 rq. 

An error in the distance of Ma. would seem probable, as the angle 

must be increased 180*^. Possibly some other pair may have been 
observed for this : — 

O 

Ma. P = 146-5 D = 1605 1843*2 

Db. 322-6 19-06 1867-5 

ft 323-2 19-24 1878-3. 
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No. 183. 8 Sexiantis. A. C. 5 

Discovered by A.C. in 1852 with an aperture of only 4f inches. There 
can be no doubt of its binary character. It is now an excessively difficult 
pair. The conditions were not very favourable, and the two measures differ 
widely, and neither of them agree with the single observation of 0. S. The 
following are all the measures of this interesting system : — 



// 



Da. 


•P=So-S 


D 


= o'5± 


1854-2 


Da. 


38-2 




o'S± 


1860-3 


De. 


1738 




• • • 


18733 


De. 


169*0 




• • • 


1875-3 


O.S. 


117-4 




0-2 + 


1878-2 


P 


i6i*o 




0-2 + 


1878-2. 



No. 184. 31 Leonis. 

Discovered by Mr. George Anderson with the Washington 26-inch. 
A fine object from the ruddy colour of the large star. The companion is 
a very minute point. The following are aU the measures : — 



'// 



Hl. 


P=42-4 


D = 748 


1875-3 


(i 


44*4 


763 


1878-2. 



No. 185. a Leonis. 

The minute companion to H.'s star was detected by the late Professor 
WiNLOCK some years ago with the 15 -inch of the Harvard College 
Observatory. The only other measures are by Hl. : — 



// 



Hl. 


P = 85-0 


D = 3-i7 


1876-3 


/3 


88-5 


3-29 


1878-1 



No. 186. S 1416 = H. 4293. 
I am not aware of any other measure since that of S :■ 



// 



2 


p = 275-8 


D= 11-25 


1827-7 


/5 


276-7 


11-84 


1878-3 
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No. 187. 39 Leonis. 02 523. 
Common proper motion, and probably physically connected. 



// 



OS 


P =295-6 


D = 673 


1851-3 


De. 


3003 


669 


1866-9 


P 


2987 


667 


1878-1. 



No. 189. 2 1423. 
Angular motion is clearly shown. 



s 


P = 993 


D=I-I2 


1830-9 


De. 


76-8 


1*27 


1865-2 


ft 


69-7 


1-28 


1878-2 



No. 190. H. 431 1. 
Noted by H. " exceedingly delicate." There is no indication of change 
in the angle. 

a p = 122-3 i> = 4± 

O.S. 126-3 4'3^ 1877-1 

ft 124-3 3*88 1878-4. 

No. 191. 2 1445. 
The following are all the measures, except a single observation by Ma. : — 

O ft , 

S P = 167-4 D = 2-42 1827-6 

De. i59'4 2-95 1864-9 

ft i6o*o 2-71 1878-3. 

The earlier measures appear to show that my angle is too large. 

No. 192. H. 165. 
Not measured by H. His description is, 330^ ±; 3''±. 

No. 193. 02 226 rej. 

The only other measure is an angle by Ma., 5o^'5 (1843 '3). The com- 
panion is now, as in 1874 when examined with my 6-inch, much smaller than 
10 m., and not less than 1 1'8 m. 

Q 
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No. 195. Db. 14. (AC = S 148 1 ). 

The close star was discovered by Db. in 1 864. There is no change in 
the distant star of S. The only measures of AB are : — 



H 



De. P=i93o D 5=5-93 1864-8 

/3 194-1 6*o2 1878-2. 

No. 196. OS 230. 

There is certainly slow motion in angle, but it is a difficult pair with 
small apertures : — 

^ on 

02 P = 47 D = 8-65 1846-9 

De. 11-4 8-31 1867-3 

j3 13-4 8-36 1878-2. 

No. 199. OS 234. 

Without doubt we have here a binary system in rapid motion, but at 
all times it is a difficult pair. There is an error of some kind in one of the 
angles I have given, perhaps in reading the position circle. Both measures 
were made under very favourable conditions, and it would hardly be 
possible to make the angles so discordant without a blunder of some kind. 
In the first measure the stars were noted as just in contact with the highest 
power, and the distance is certainly under o''*3. It was examined two or 
three times afterwards, but the definition was not good enough to make it 
worth while attempting measures. It will be reobserved at the first oppor- 
tunity. The following are all the observations of this interesting system: — 



Ma. 


P= 179-6 


D = 0-25 


18433 


02 


177-5 


043 


1844-7 


Ma, 


142 


0-28 


1847-4 


02 


188-9 


037 


1848-7 


OS 


200*3 


o'3i 


1852-1 


02 


243 


obi. 


1858-9 


02 


257 


obi. 


1861-3 


02 




single 


i866- 


D. 




fiingle 


1866- 


02 


282 


obi. 


1870-5. 
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No. 202. 02 243. 
On the whole it is doubtful if any material change has occurred. 








If 




02 


p = 109 


D =^ 072 


1846*0 


Db. 


8-9 


09 


1867-9 


P 


US 


0-94 


1878-3. 



No. 203. S 1607 = H. 202 = H. 516. 

The third star, noted in H. 516, is not in 2. It has not been measured 
before. The distance of S's pair is slowly diminishing from the effect of 
proper motion. Some of the observations are : — 



2 


P = 3503 


D = 33-07 


1831-0 


Dk. 


355*o 


31-35 


1863-3 


/3 


3580 


30*85 


1878-3, 



No. 205. 02 245. 
There may be a small advance in the angle. 



02 


P= 275-1 


D = 8-33 


1848- 1 


Db. 


276-9 


8-25 


1867-2 


ft 


278-1 


7-83 


1878-3 



No. 206. OS 246. 

Although retained in the revised Catalogue of 1850, it is rejected as 
single in the published measures of OX. De. found it single in 1 866, as it 
certainly was on the present occasion. Asa double star it may as well 
be rejected altogether. 

No. 207. S 1630. 
No other measures since S. 



ft 



2 


p = 166-8 


D = 2-32 


1832-S 


ft 


«7i-5 


259 


1878-3 
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Nos. 209, 210. OS 247 re}, and 248 rej. 

Both rejected as single by OS in the Catalogae of 1850, and so found 
by De. in 1866. I put them in my observing list for the reason Ma. 
measured a suspected elongation as follows :— 



// 



02 247 


p = 26-2 


D = 025 


1848*4 


02248 


28-0 


0-25 


i843'3- 



I have not the slightest doubt that both stars are really single. 

No. 211. OS 249. 

There is some evidence of orbital motion in the close pair, as will appear 
from the foUowing, which are aU the measures recorded :— 



// 



Ma. P = 330-5 D = o-4o 18434 

02 3151 0-53 1853-2 

De. 311*4 0-5 i868'o 

j3 307-1 0-46 1878-3. 

The third star was not observed by De. The only earlier measure is 
that of OS. 



o // 



02 P = 149-7 I> = 13*23 18559 

ft 148-3 i2'68 1878-3. 

No. 212. OS 250. 
The only measures are as follows : — 



Ma. 


P = 335*7 


D = 0-42 


1843*4 


02 


3307 


0-44 


1846*0 


De. 


3213 


obi. 


1 868- 1 


ft 


329-0 


047 


1878-1. 



No. 213. S 1641. 

Retrograde motion, with a steady advance in distance. With the 
exception of a measure by Ma., the following are all : — 



ft 



2 


P = 504 


D = 6-i4 


183 1 -4 


De. 


423 


7*73 


1867-6 


3 


39*2 


896 


1878-3. 
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No. 214. S 1643. 
Probably binary. The only measures since S and Ma. are given here : — 



2 




P=S7I*2 


D= 194 


1830*3 


De. 


544 


179 


18647 


ft 


46-6 


176 


1878-3. 



No. 215. X 1644. 
There seems to be a slight change in the distance. 



// 



2 


P = 2486 


D= 21-82 


1827-5 


De. 


2470 


2 1 -08 


1867-9 


02 


247-0 


20'88 


1870-3 


ft 


2467 


21*06 


1878-3 



No. 216. 2 1675 = H. 520- 
No other measure since S, and probably fixed. 



It 



2 P = 9-6 D = 3io7 1831-4 

ft 8-2 30-66 1 178-3. 

No. 217. OS 255. 

Not seen by De. in 1 866, and no other measures except an angle by 
Ma., 333^-3 (1845-3). 

No. 218. t 1682. 
The following are all the measures of this wide pair: — 



// 



2 


P = 3088 


D = 33-65 


i83i'6 


Dii. 


306-9 


32'34 


1865-3 


fl 


305-8 


3235 


1878-3. 



No. 220. S 1702. 

The only measure since the observations of % shows no change in the 

components : — 

It 

S P = 827 = 35-65 1831-3 

ft 82-5 3573 1878-3. 
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No. 221. X 1703. 
A decided diminution in the distance. 



ft 



s • 


P = 2831 


D = 22*65 


1829-3 


Db. 


283-0 


19-71 


1865-3 


^ 


281-5 


18-79 


1878-3 



No. 222. 46 Virginis. A. G. C. 6. 

Discovered by A. G. C. with the 1 2 -inch made for the Vienna Obser- 
vatoiy. The following are aU the measures I am acquainted with :- 



// 



Hl. P=i58-9 D =5 1-32 1876-4 

De. 148-5 1-22 1877-4 

0. S. 145*7 1*15 1878-2 

j3 151-5 1-48 1878-3. 

The third star not noted before. 

No. 224. % 1707. 

With the exception of Ma., the following are all the measures of this 
pair : — 

o ft 

S P=s30 9 D=io-22 1828-9 

Db. 33-0 9-22 1865-3 

Flm. 34*8 9-00 18775 

/3 355 9-84 1878-3. 

No. 225. S 171 1. 
There seems to be a diminution in the angle and distance. 



// 



2 


P = 355*9 


D=i-43 


18293 


De. 


3484 


1-28 


18632 


W.S. 


352-3 


i'i3 


1876-4 


/3 


349'7 


1-06 


1878-3. 



No. 226. H 2638. 

H. only measured the angle of AB, 209*^*6. I could not see C with 
the 6-inch. 
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No. 227. S 1727 = H. 527. 




Probably unchanged. 




'/ 

S P = 335° D = 726 


1831-3 


j8 336*6 763 


1878-3 



No. 228. 53 Virginis. H. 2645. 

The description m H. is 30®± : 5o''±, "position by diagram.*' In this, 
as in most similar pairs, the measures of Sm. are entirely erroneous. 

No. 229. 61 Virginis. tf VI. 90. 
The change arises from proper motion. 



w 




P = 345± 


It 

D = 73'«S 


17830 


Kn. 


22*6 


169*29 


18623 


/3 


252 


189-96 


1878-3. 



No. 230. S 1737 = H. 224. 

This pair is also 9 IV. 57, there being an error of 43' in the Decl. of 
W- No evidence of change. 



n 



w 


P = 223s 


D= 1708 


1782- 


2 


220-5 


15-12 


1829-3 


ft 


220*2 


1513 


1878-3. 



No. 232. Ot 268 rg. (AC = * V. 70 = H. 2657.) 
No other measures of AB. For AC we have: — 



« 




P s 277*0 


D = 56-93 


i783*« 


Dk. 


259-5 


6739 


1870-3 


|3 


259*0 


67-86 


1878-3. 



Probably error in the angle of W| as H. gave 259^-4. 
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No. 233. H. 2659. 
H. has only estimates, 3i5''± : io''±, and adds, "one of the most 
difficult, but a haze is come on. Requires verifying." On this occasion I 
could not find any companion, but the night was not very favourable. 



No. 234. H. 3340. 
Noted by H. as "very difficult"; 204''-5 • i''— • It would hardly 
be safe to infer any change under the circumstances. No other recent 
observations. 

No. 235. H. 3341. 

The only double star ever discovered by Sm., and this was found with 
one of the large reflectors of H. It is a short distance preceding the cluster 
M 3. 1 have seen it perfectly with the 6-inch aperture. Da. noted it as 
" excessively difficult." His estimate of the distance is so much at variance 
with that of H., the evidence of change is unsatisfactory: — 



// 



H. 


P = 190*0 


D=ii± 


1835-5 


Da. 


196*9 


o*8± 


1848*4 


^ 


1938 


2*68 


1878*2. 



No. 237. S 1775. 
The only recent measures indicate no change in the components. 



// 



2 


P = 3357 


D = 27-75 


1829-3 


ft 


33S7 


27-80 


1878-3. 



No. 238. S 3081. 

Db. failed to see the companion in 1865, and we have no other measures 
J S. There seems to be change in the angle. 



// 



2 


p = 763 


D = 1-97 


1830-6 


ft 


67-a 


2'02 


1878-3. 
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No. 239. T Bootis. 02 270. 

The components have a common proper motion, and are probably 
physically connected. There is a slow increase in the position angle, 
and apparently a diminution in distance : — 



n 



02 


P = 347-8 


D = 10-26 


1849*5 


De. 


3489 


904 


1867-4 


/3 


3519 


871 


1878-3. 



No. 240. % 1784. 
Neglected since S, but probably fixed. 








M 




2 


p = 207-1 


D ^ 8-66 


i83«-5 


p 


2087 


9*oo 


1878-3. 



No. 241. 02 272. 

Taken together, the measures do not furnish much ground for suspecting 
motion, unless in distance:— 

O ft 

OS P = 23s D ss 1-89 1849-6 

De. 17-8 1-79 1866-7 

P 20-9 1-41 1878-3. 

m 

No. 242. S 1 79 1. 

Overlooked by all late observers. It is an insignificant object, and 
apparently without change. 

o n 

2 P ss 159-8 D = 20-46 1829-3 

ft IS97 «i" 1878-3. 

No. 243. S i8oi. 

Not unlike the last. Examined by De. in 1865 but the small star not 
seen. My measures indicate a considerable increase in distance. 



2 




p « 64s 


D =s i8'44 


1828-3 


fi 


• 67s 


«9*37 
B 


1878-3 
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No. 245. S 1805. 

One of the observations of Ma., credited to this pair, belongs to S 
1809. 



2 


P = 30s 


D = 454 


1832-4 


Se. 


34-1 


496 


1856-4 


P 


345 


470 


1878-3, 



No. 246. S 1809. 

Probably without sensible variation. The measure of Ma. is attached 
to S 1 805 in the Dorpat Observations. 



It 



2 


P =s 1967 


D = 4-i4 


1832-1 


Ma. 


194-9 


4*34 


1858-4 


/J 


194-8 


4-09 


1878-3. 



No. 247. S 1820. 
The angular motion of this pair is clearly shown. 



2 



P = 479 


If 
D = 2-40 


1834-1 


Di. 


60-5 


2*11 


1866-7 


Du. 


63-2 


2*27 


1871-4 


02 


68-0 


2-64 


18747 


/J 


67-4 


2-32 


1878-5 



No. 248. S 1827. (AC = H. 1251.) 

There is no doubt of angular motion, but some of the measures are 
very discordant. De. found it non-measurable in 1 863 : — 



// 



2 


P = 118-3 


D = o-44 


1830*3 


02 


128-9 


0-58 


1850-1 


P 


131-4 


0-65 


1878-3 



There are no other measures of C, except H.*s angle of 65^*5'. 
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No. 250. S 3083. 
The only measures of this pair make the stars relatively fixed. 



/» 



Fixed. 



2 p = 230-3 D = 4*S5 18327 

P 2307 4*48 1878-3. 

No. 251. X 1843 = H. 2722. 








// 




2 


P = i88i 


Dss 20*15 


1830-6 


fi 


1877 


20-02 


1878-3. 



No. 252. X 1847. 

There has been a considerable change in the components, probably the 
result of proper motion: — 



2 


P = 2484 


D = 18-73 


1829-8 


Mh. 


2S3'i 


20-17 


1848-4 


Db. 


2560 


31-67 


1865-4 


/? 


257-8 


aa*63 


1878-3. 



No. 253. 0% 283. 

There is but little, if any, change. The last of 0% \a a single measure, 
and possibly 10*^ in error: — 



/» 



02 


P = 134-6 


P = 493 


1848*2 


Dk. 


130'! 


5" 


18668 


02 


1413 


5*27 


18755 


^ 


i3i"i 


5-00 


1878-3. 



No. 254. 0% 284. 
It seems tx) be relatively fixed. 








» 




02 


P « 106-3 


D»6-98 


1848*2 


Di. 


102-3 


679 


18667 


P 


102-4 


7«7 * 


1878-3 
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No. 256. % 1.874. 
No other measures. 



// 



2 


p = 288-4 


D = 2573 


1830-6 


A 


288-6 


2632 


1878-3. 



No. 257. % 1879. 

Probably a binary pair, and now a difficult object. De. found it single, 
or a doubtful elongation in 1863-5. My measures show the smaller com- 
ponent to be now in the opposite quadrant to that in which it was when 
measured by S. There should be no mistake about it then, as it was a wide, 
easy pair, and I am certain there is none now, for the sp. star was par- 
ticularly noted as being at least half a magnitude the smallest : — 



// 



2 


P = 67-3 


D: 


= 1-18 


1830-0 


Ma. 


S7-2 




0-69 


18434 


Shp. 


39'i 




0*37 


1877-4 


Db. 


.42-9 




0*34 


1877-5 


/J 


217*1 




0*42 


1878-4. 



No. 258. /x Libroe. 106. 

This very easy pair was found with the 6-inch in 1873. For comparison 
we have the following: — 



»/ 



Db. P = 33S*o I>=i'3i 1875-1 

Shp. 335-3 1-57 1875-4 

O.S. 3358 1-67 1877-4 

/J 333*2 I'So 1878-3. 

The third star not noticed heretofore. 



No. 259. H. 5489. 

The description in H. is, 2o''±: i5''± :6 . . . 20. Hl. has examined 
this with 26-inch, and finds no such companion, the nearest being 207°-6 : 
55''78:6 . . . 16 (1875-4). I could not dee it on this occasion, and 
measured a very distant star 7?/. 
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No. 260. 331. 

A pretty pair, near g Bootis. The close pair was found with the 
6-inch, in measuring which the third star was detected. 



No. 261. H. 2752. 
Measured by Ma. as new. Evidently, fixed. 





' 


/• 




H. 


P= 131-2 


D=4i 


1830 


Ma. 


126-3 


5*44 


1843-3 


^ 


126-5 


584 


1878-3. 



No. 262. P. XIV. 212. Sh. 190=5 ^ N. 28. 

A system not unlike 61 Cygni^ having large proper motion, and probably 
physical relation between the components. Some of the measures of AB 
are : — 










w 




Sh. 


P= 270-1 


D 


= 10-82 


1823-3 


H. 


277-4 




12-08 


1836-7 


Main 


2839 




1351 


1862-4 


O.S. 


290-2 




1498 


18774 


/3 


290-8 




1533 


1878-4. 



H. noted a 16 m. star from B, 320^*0 : 2o"±. This is the star F of my 
measures. The change in angle and distance corresponds to the proper 
motion of A. In the course of time B and C will form a moderately 
close pair. C is the faintest star of the group. The distant stars 
measured by single distances. 



No. 263. 59 UydrcB. 239. 

The only other measures were made with the 6-inch without a driving 
clock : — 



/3 




P - H3*7 


It 

D « o-8± 


18745 


/} 


"95 


••93 


1878-4. 
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No. 264. 2 Serpentis. fi 348. 

This pair seemed much more difficult than when I found it with the 
6-inch in 1875, ^^^ appeared closer, although the measures do not show it. 
There is perhaps some change in the angle. 



// 



De. 


p= 114-0 


D = o-4 


1875-5 


De. 


ii6*6 


c*s8 


1876-4 


Sep. 


iiyo 


o-5± 


1876-S 


a 


121*4 


o'5i 


1878-4. 



De. gives the colours, yellow, ash. 

No. 265. S 1914 = S. 667. 
Probably without change. The following are all the measures :• 



// 



2 P = 336-4 


I> = 3094 


1827-4 


Febguson 3357 


3125 


1863-5 


fi 335-8 


3132 


1878-3. 



No. 266. S 3091. 

There is a very great change in the distance. De. mentions only a 
doubtful elongation in 45° in 1863, and Hl. could find no close pair here 
with the 26-inch in 1875. I ^^ never able to see the least trace of duplicity 
with the 6-inch. Hence, it has probably been single and is now commencing 
to open, but is still very difficult. Se. records a single measure of S 3091, 
243°-o:o''*5 (1859-6), but gives an entirely different place: R.A. 15^45™; 
Decl. 319'. Certainly that cannot be this pair, or it would have befin 
seen by De. in 1863. It is highly improbable that the distance should 
have remained constant during the 27 years between % and Se., and the 
star become single in the five years succeeding. I carefully examined the 
place given by Se., and could find nothing of the kind there. 

The following are the measures to this date : — 



// 



2 


P= 227-3 


D « 0-50 


1832-4 


/3 


aas'o 


0'2S± 


1878-4. 
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The stars are equal, so that it is not unlikely the real change would be 
better shown by applying a correction of 1 80® to the last angle. 

No. 267. OS 294. 
The only measures are as follows : — 



02 




P =251-3 


tf 

D = 3-26 


1848*6 


Db. 


247-8 


323 


1867*6 


P 


248-7 


27s 


1878-3. 


• 


No. 269. 


0% 295. 




The angles are too discordant to make change 


certain. 


Ma. 



P= 114-8 


tf 

D = o*77 


1843-3 


Ma. 


1131 


07 


1846- 1 


02 


128*4 


074 


1846*4 


Dk. 


122*9 


0*85 


1866*8 


^ 


128*7 


075 


1878*4. 




No. 271. 


S 3093- 




Decided motion. 


A 


M» 




2 




P = I3SS 


WW 


1829*4 


Db. 


138-6 


31-15 


i365*3 


^ 


i39'9 


3079 


1878*3. 



No. 274. yldbrof. 

This distant companion, noted by GoLDSCHMmr, has not been measured 
before. 

No. 276. S 1961. 
The change is due to proper motion. 



2 


p = 56-0 


D» 21-55 


1830-6 


Di. 


478 


22-23 


i866'8 


a 


44-6 


28-45 


18783 
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No. 277. OS 298. 

Rapid orbital motion. This has been measured by several observers. 
The character of the movement will be seen from the following: — 



OS 



o 

P = i8r6 



D= I'20 


1846-5 


099 


1866*4 


0-58 


1869-5 


0-58 


18726 


0-S3 


1875-5 


0-3 ± 


1876-5 


0*3 


1877-4 


0*27 


1878-3. 



De. 208-9 

Du. 214-1 

02 2358 

OS 264*3 

De. 280-9 

De. 295-2 

/J 3107 

No. 279. t 1964. (AB = ¥ IV. 61 = H. 255 = S. 674.) 

No change in AB. There are no other recent observations of the 
close pair. 

ON 

S P = 8-i D=r34 1830-9 

/3 lo-o 1-34 1878-4. 

No. 280. S 3095. 
The measures given below are all that have been made of this pair. 



// 



s 


p = 3497 


= 2-85 


1831-3 


Db. 


3369 


275 


1865-4 


a 


337-8 


2-83 


1878-4. 



No. 282. i CoronoB. A.G.C, 7. 

This very difficult and unequal pair was discovered in 1876 by A. G. G. 
with the McCoRMiCK 26-inch object-glass. Edgecomb sees it easily with a 
9'4-inch Clark Refractor, but observers generally will require a much larger 
aperture. The only other measures are given below: — 



Hl. 


P = 351-4 


D = 2-i7 


1876-4 


/i 


360-2 


1-86 


1878-3. 
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No. 283. X 200I' 

A comparison of the only measures recorded of this pair shows a fixed 
relation of the components : — 



n 



2 


P = 169-6 


D = 11-57 


18297 


/? 


168-8 


"•93 


1878-3. 



No. 284. S 2006. 
There appears to be slow motion in the angle. 



2 



P = 204-S 


D = i-6i 


1830-9 


Di. 


197-4 


I -65 


1869-3 


^ 


196-8 


1-66 


1878-4. 



No. 285. ¥ Scorpii. 3 120. 

The conditions were not very favourable, and my distance may be too 
large ; but the close pair is much easier than when I found it in 1873, when 
it was estimated o"'4, and I have no doubt it is opening: — 



M 



/3 


P = 3S77 


D = o'4± 


18744 


Dx. 


3595 


OS9 


18751 


Pi. 


360*6 


079 


18775 


/3 


3637 


1*04 


1878-3. 



For measures of the wide pair (V V. 106), and of the double companion, 
with details of measures of AB, see Monthly Notices^ November 1874. 



^ No. 286. S 2022. 

Perhaps some angular movement. 



2 


P=ia9S 


Dss277 


1830-6 


02 


1387 


278 


1868-5 


fl 


136-4 


2*89 


1878-4. 



• i 



8 



DauhU 



No. 288. S 2036, (AC = H. 3345.) 

H. doed not mention the close star, nor % the distant one. As the place 
given by H. is almost exactly that of S, I suspected the principal star 
of both pairs might be identical, but was never able to see the small star 
with the 6-inch. The description in H. is, 339^*9 : i2''± : 9 . . . 16; "ex- 
cessively difficult, but hazy." With the large aperture it was of course readily 
seen, and found to belong to S 2036. Of the latter I find no other measure. 
The difierence in the angles is too great for errors of observation in a pair of 
this kind: — 



2 


P = 235-3 


D = 2-01 


1832-3 


^ 


«4iS 


2-i8 


1878-4. 



No. 290. 7\ Draconis. OS 312. 
Some change in distance is probable. 










I* 




02 


P= 1440 


D 


= 4-67 


18437 


02 


i4«'3 




4*86 


185 1 -2 


Di. 


141*2 




485 


1866-3 


02 


^4S'S 




5'20 


18737 


ft 


141-7 




526 


1878-4 



Rogers suspects variability in the small star. 



No. 291. S 3105. 



Apparently slow retrograde motion. 




p 

2 P = 57-5 D = o-62 


1835-6 


Db. 532 0*5 


1870-0 


fi 50-9 0-61 


1878-5 



No. 292. % 2062. 

If not variable, the companion is certainly smaller than 10 m., as found 
by S. Db. could not see it under excellent conditions in i865'3. In April 
1874 it was seen by me with the 6-inch, but difficult; in June 1874 it was 
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invisible on a first-class night; and in May 1875 it was well seen with high 
powers. There is no reason to suspect any change in either angle or distance. 
The following are all the measures I have found : — 





e 


^ 




2 


Pes 112*9 


D 05 2*30 


1832T 


Si. 


1 145 


2*11 


1857*0 


/3 


114*2 


2*80 


1878*4. 



No other measures. 



No. 294. % 2092. 



S P=5*9 D = 8*04 1831-1 

/3 5*2 8*i8 1878*4. 



No. 295. % 2106. 

The angle is certainly less than found by %^ but the later measures are 
very discordant in angles: — 



2 




P=^ 337*5 


n 
Dss I«OI 


1827-3 


Di. 


321-3 


o'S 


1863-5 


02 


322*8 


0*67 


1871-8 


W.S. 


3097 


o-5± 


18735 


Gl. 


3109 


o*s± 


1874-4 


W.S. 


3298 


o*4± 


1875-6 


p 


3237 


0*64 


1878-4. 



No, 296. S 3106. 

The motion indicated by the single observation of Ss. is not supported 
by my measures: — 

2 P = 246-5 D = 2*3S 1831-9 

Si. 25oi> f2o 1859*5 

/3 246*8 9*19 1878-5. 
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No. 297. OS 317. 

The change appears to be due to the proper motion of iJie large star, 
which, accprding to OS, is 7-o"'025 in R.A. and +o"'096 in Decl. 



02 


P = 234-5 


D« 15-73 


18487 


02 


226*4 


16*91 


1874-7 


P 


228-5 


17-30 


1878-3. 




No. 299. 


S 3107. 




^ade motion 


in angle. 






2 ^ 



P = 112-3 


ft 
D = rs9 


1831-9 


Di.- 


104-4 


1*32 


1864*5 


P 


lOO'I 


1-38 


1878-5. 



No. 300. 0% 321. 
Probably without sensible change. 



02 



P= 17 


n 


1848-8 


Dk. 


5» 


obL 


1866-4 


^ 


2-6 


055 


1878-5. 



No. 301. X 21 17 
Companion not seen by Db. in 1863. Probably fixed. The only 



measures are :- 


— 


e 


/» 






2 


P= II7-O 


= 1-36 


1831-5 




Mi. 


"37 


i-iS 


1843-6 




fi 


ii6*3 


1-29 


1878-3. 



No. 304. 60 Herctdis. W. V 133. 

* There are no other observations of this distant companion since $, except 
those found in Sm. : — 

Igi P = 307-0 D 3=48-67 1783-2 

fi 309-8 53-38 1878*5. 
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No. 308. 0:g 327. 

No certain elongation in 1 866 to De., and certainly single now. The 
following are all the measures : — 



n 



Ma. 


P = iS9'8 


D = 037 


1843*4 


02 


340-6 


0-44 


i846'4. 



No. 310. 72 Herculis. <r 544. 

Only found in S's first Catalogue, and without description. All the 
stars properly called double were incorporated in Mensuroe Micrometricce, 
and X evidently referred to some distant star. The nearest is a 10 m. star 
in the direction of 331^*1, and this has a minute 3'' attendant in 213^*3. 



No. 311. % 2163. 
The following are all the measures : — 








m 




2 


P = 103s 


D = rsi 


1830*0 


Sb. 


97-8 


1*46 


1858-9 


Db. 


95 "o 


1-5 


1866-5 


/J 


973 


1-88 


1878-3. 



No. 312. % 2172. 



Probably unchanged. 





e 







2 


P = 173*1 


D- 11-55 


1830-8 


/3 


170-S 


It -63 


1878-5 



No. 313. t 2175. 

H. suspected a star nearer than the 10'' companion of X. Nothing 
seen on this occasion. There is no change in S's pair. 
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No. 315. % 2190. 

There seems to be an error of 10^ in X, since the angle has remained 
unchanged for the last 1 5 years. 



ft 



2 


P = 33*2 


D 


= 16-17 


1829-7 


Ma. 


337 




io*i7 


18437 


Db. 


23-0 




io-i8 


1863-4 


Kn. 


234 




963 


1872-4 


W.S. 


24-9 




10-58 


1876-5 


a 


239 




io-i6 


1878-5. 



H. 2807 has exactly the same R.A., but 25' south, and is described, 
22°*4 : 8'' : 7 ... II. There is no 7 m. star in or near this place, and 
no double of this description. The observation of H. undoubtedly refers to 
X 2 1 90, and as it was made about the time of ^'s measure, it supports the 
theory of an error of 10** in the printed angle of the latter. The observation 
of Ma. is on a single night, and many mistakes of this kind are found in 
his series. 



No. 316. Ot 333. 

A suspected close pair, and retained in the Pulkowa Catalogue of 1850, 
but not afterwards seen double by OS. De. found it single in 1865, as I 
have on prior occasions with the 6-inch. The only evidence favouring 
duplicity is in two doubtful measures of Ma., 154** : o"'2? (1845*0). There 
is not much doubt of this star being single. 



No 317. Db. 16. (AB = S 2214.) 

The duplicity of S*s companion was discovered by De. in 1863. There 
IS no change in S's pair. For the close pair we have : — 



Dc. 


P = 1433 




1863*6 


02 


154*0 


143 


1869-7 


ft 


1479 


097 


1878-3, 
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No. 318. /x Herculis. A. C. 7. 

A few of the measures will indicate the rapid motion of this interesting 
binary:— 



II 



Da. 


P = 60-4 


D = 205 


18597 


02 


78-5 


150 


1862-8 


02 


987 


0*88 


1868-5 


02 


156-8 


0*62 


1871-5 


02 


185-5 


0-63 


1873-5 


Ni. 


202'4 


0*75 


1874-5 


Hl. 


220*6 


118 


1875-7 


Hl. 


2234 


072 


1876-6 


Db. 


2297 


087 


1877-5 


Hl. 


2328 


0-85 


1877-6 


P 


234-9 


105 


1878-5. 



No. 322. % 3128. 

The change indicated by the two sets of measures by % is not supported 
by my single observation: — 



» 



s 


P-3I-4 


D«i'5i 


1831-4 


2 


34*0 


i-Sa 


1835-6 


fi 


350 


raS 


1878-3. 



No, 324. H. 4995. 

H- 4995 is described, I40®± : i8''± : 6J^ • . . 12 ; '*a third closer 
suspected." No third star could be seen on this occasion, which was 
sufficiently favourable to make the existence of any such companion very 
improbable. 



No. 326. (AC = 9 N. 40 = ¥ N. 6 « Sh. 379.) 

The star B was discovered by H., having been overlooked by ¥ and Sh. 
D was added by Langley with the Harvard College Refractor, and also one of 
the fainter companions, probably 6. The other members of the group were 
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detected by Hn., who has thoroughly investigated the question of the 

apparent proper motion of the great trifid nebula which surrounds this 

multiple system. (See American Journal of Science, Vol. xiv., pp. 433-458.) 

The following measures are by Hn. with the Washington 26-inch: — 



// 



AandB 


P 


= 22*7 


D 


= 6-49 


1875-6 


AandG 




2107 




1075 


1875-6 


Cand D 




283-4 




2*40 


1875-6 


GandE 




192*6 




5-80 


1875-6 


A and F 




io6'7 




19-50 


1875-6. 



There is no evidence of change in the old components. 

No. 327. 70 Ophiuchi. 

J. suggested the existence of a third star by way of explaining some 
apparent irregularities in the orbital motion, and some observers have 
suspected an elongation of one of the components. Both stars were perfectly 
round with the highest powers on this occasion, as they have always been to 
me heretofore, and no trace of any third star near. 

No. 328. 72 Ophiuchi. (AB = 02 342.) 

On several occasions 02 measured a companion at a distance of about 
i'''5 in nf. quadrant, the last observation being in 1876. Ne., on two very fine 
nights in 1874, saw no trace of any close star with the 26-inch, and Hl. was 
equally unsuccessful in 1876. I examined A several times, but found 
nothing. There is an excessively faint star, nearer than H.'s companion, 
detected by Ne. when looking for a close star. I saw it fairly, but did not 
measure it. Ne. gives, 292® : 26". 

No. 329. 99 Eerculis. A, C. 15 

This pair, like many others, has unfortunately been entirely neglected 
since the first measures by Da. shortly after its discovery in 1859. The 
change is very marked both in direction and distance. It is now, from the 
inequality of the components, a rather difficult pair. The following are all 
the measures : — 



// 



Da. 


P = 347*1 


D=i-7i 


1859-6 


/5 


24-4 


o'99 


1878-5. 
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No. 330. 102 HerciUis. A. 6. C. 8. 

No other measures of this minute attendant. It was detected by A. G. C. 
in 1875 ^t^ a 1 2 -inch aperture. 

No. 331. fx Sagittarii. (AC = 292.) 

The minute star between A and D of H. was picked up by me with the 
Washington 26-inch, and is now measured for the first time. No certain in- 
dications of change in H.'s nearest star: — 

Mu. P = 259-9 D = i6-o8 1836*5 

0. S. 258-4 17*10 1877-6 

/3 259*2 16-91 1878*4. 



No. 332. 16 Sagittarii. 286. 

This also was found with the Washington 2 6 -inch in 1874. The last 
measure was made so soon after sunset that no artificial illumination of 
the wires was necessary. The mean result is : — 



It 



fi P = 218-5 D = 5*67 1878*5. 

No. 333. H. 2827. 

The description in H. is, 254^*8: I5''± : 9-10 = 9-10; " a very 
remarkable object ; a double star in a pretty large, bright, oval nebula 
50'' in diameter." 

No. 336. IJercuHa 452. % 2315. 
Some of the measures of this close binary are : — 



2 


e 

P = 28rr 




D: 


= 059 


18307 


02 


257-6 






0-53 


1863-7 


Ne. 


250-3 






039 


1874-6 


Sep. 


247-0 






0-38 


1875-9 


ft 


251-7 






©•31 


1878*4. 


It appears to be 


slowly closing 

• 


up. 

T 
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No. 337. t, 2318. 
The following are all the measures of this pair: — 



// 



2 


P= 257-1 


D 


= 12-85 


1829-7 


Ma. 


2568 




20*03 


18437 


De. 


2557 




20-66 


I865-I 


Hd. 


255-3 




2085 


1866-7 


/J 


254-9 




20'8l 


1878-4. 



There seems to be a slow retrograde movement in the angle, but it is 
evident the distance could not have been as given by % if the later measures 
are correct. The close agreement in all the later distances makes it almost 
certain that there is an error of some kind in %. I have already suggested 
(Astr. Nach.^ 2210) that a mistake in a single figure in transcribing or 
printing the distance of % may have occurred ; and if we suppose the 
figures to be I9'''85, instead of I2"*85, the whole series of observations 
would substantially harmonise. I hope the original records will be examined 
to see if this is the case: I have carefully looked for any other pair in this 
vicinity agreeing with S's description, and find none. 

No. 338. OS 351. 
The measures do not make change probable. 

o » 



OS 


P«2SO 


D = 0-49 


1846-4 


De. 


30-6 


obl. 


18677 


/3 


297 


0-63 


1878-4. 



No. 339. % 2327. 
Companion not seen by Db. in 1864. Apparently fixed. 








ff 




2 


P-3M*9 


Dh 19*27 


1830-8 


fi 


3160 


19*01 


1878-4. 



No. 340. OS 355 = H. 862. 

This is a wide pair, the larger of which Ma. measured as a close 
pair, i8'-2 : o"'25 (1843-5). Probably error in Ma., as OS did not regard 
it as a close pair. 
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No. 341. % 2344. 

Noted as single, or not found, by several observers (see Astr. Nach.^ 2 106) ; 
but this is undoubtedly to be attributed to mistaking for it a brighter star 
in the immediate vicinity which now more nearly agrees with the magnitude 
assigned by %. The principal star of S 2344 is only 9-3 m. in Argelander, 
and that is about what it appears now. There is no other measure since X. 



n 



2 


P= 179-0 


0=1-38 


18297 


/3 


1 80 '4 


1*58 


1878-4. 



No. 342. OS 357. 

At all times a difficult pair. Some of the measures are not very 
accordant: — 

o w 

OS P=275-5 D = o-48 1845-1 

OS 264-4 0-53 1^557 

OS 256*9 0-53 1872*6 

/3 2589 052 1878-6. 



No. 343. a Lyras. 

The minute star, C, was discovered by Wn., and the measures made at 
that time are all I am acquainted with preceding my own. The change 
corresponds to the proper motion of A.: — 



Wn. 


P s 298-8 


D ss 4687 


1864-8 


fl 


292-0 


51-85 


1878*4. 



I have examined a Lyras once under very favourable conditions with the 
Washington 26-inch when the star was near the meridian, and many times 
with the 1 8. i -inch, but have never seen the slightest trace of the close 
stars supposed to have been seen by Buckingham and others. {Monthly 
Notices^ November 1867.) 

These were certainly not real stars, but optical illusions of some kind, 
due to the observer or the instrument. The object-glasses of Alvan Clark 
& Sons rarely give these spurious images in the vicinity of bright stars. 
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No. 344. X 2358. 
Apparently unchanged. 



// 



2 


P = 2i6s 


D=2-58 


1831-4 


Se. 


219s 


244 


18577 


/3 


2185 


2*90 


18785 



No. 345. % 2384. 

This pair is still apparently single, as found by De. in 1865. The plane 
of motion appears to be nearly in the line of sight : — 



// 



s 


P=: 307-2 


D = 0-82 


1832-3 


Da. 


312-8 


0-7 


1841-0 


02 


318-0 


o'6i 


1846-3 


Da. 


3329 


0-3 ± 


1854-8. 



No. 346. Sh. 277. 

A and B make the well-known ** debilissima " pair between c^ and e^ 
Lyroe^ with which I have connected by measures two fainter stars near by. 
I am not aware of any prior measures, with the exception of H., 2 2i°*o : 
45"± : 13= 13. 

No. 347. 3 Lyras. (AC = 3 293.) 

The minute star, C, noted with the Washington 26-inch, has not been 
measured before. The companion of % appears to be fixed : — 



// 



2 


p = 149-8 


D = 45 77 


1835-2 


fi 


I49I 


4564 


1878-4. 



No. 348. 02 364. 

0% has a single measure of a small star, i62*'8 : o''74 (18427), but 
he was unable to see it after that time, and is inclined to attribute the obser- 
vation to some illusion. 

On two occasions I failed to see any trace of duplicity. 



Double Star Observations made 



No. 349. Lj/rcB gi. OS 525. (AC = Sh. 282.) 

Db. called the email star 9-5 m., and OS, 10-3. To me it has always 
seemed much fainter, and was very difficult with the 6-inch. Da. says: 
" about the most difficult object I could measure with 7^ inches, and nearly 
the min. vis.^* The following are the measures of AB : 








It 




02 


P=I28o 


D = i-5S 


18497 


Da. 


"45 


1-86 


18537 


De. 


132*8 


I 36 


1869-8 


/3 


124*6 


156 


1878-4 



No. 350. OS 365. (AC = % 3130.) 

There is no change in the 3'' companion of S- In 1 84 1 025 found the 
large star a close pair. In 1852 it was single, and again in 1865. It is 
probably a binary of short period. The following are all the measures : — 








# 




02 


P=i68-i 


D = 050 


1 841 -6 


OS 


• • 1 


single 


1852-4 


02 


1661 


0-50 


18577 


Db. 


• • • 


single 


1865-6 


/J 


•• • 


single 


1878-4. 



No. 351. y LyrcB. OS 544. A. 6. C. 9. 

One of the recent additions to the Pulkowa numbers. It was found 
some years ago by A. 6. C. with a 12-inch glass: — 








02 


P ss 2969 


Ki. 


2978 


fi 


3OII 



t* 



D ■= 1379 18686 

12-48 1874-5 

12-76 1878-4. 

No. 352. ^ Safftttartu 

This was found by Winlock many years ago to be a close pair with the 
Harvard College 15-inchy but no facts, so far as I am aware, have been 
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published in relation to it. The only measures to be found are those of Ne., 
in the Washington Observations^ 1867. I have examined this star many 
times in the past few years with the 6-inch, and with larger apertures, but 
never have been able before to see it double. It is certainly now about as 
it was in 1867, and possibly there is no change ; but it seems strange that 
I should at all times have failed to see at least some signs of duplicity. It 
will be observed that the angle is reversed in my measure. The following 
star was decidedly the smallest, but the difference is not large enough to 
infer change from the reversal of the angle. There may have been an 
occultation since 1867, or the low declination may explain the negative 
results heretofore: — 



// 



Ne. P=26o-8 = 0-48 1867-8 

/3 84-2 0-42 1878-7. 

There is a very distant star which makes ¥ V. 78. 



No. 353. S 2434. 
The close pair has considerable angular motion. 



#/ 



2 


P = 80s 


D = i-93 


1831-6 


Db. 


69-6 


179 


18647 


O.S. 


633 


1-58 


18777 


/3 


641 


153 


1878-6. 



No. 354. f Aquike. 287. 

The companion was found by me in 1874 with the Washington 26-inch 
A fine object with a large aperture. Edgecomb sees it with a 9*4-inch 
Clark Refractor. The only measures are the following: — 



tf 



Nb. 


P = S8-9 


D = 5-53 


1874-6 


fi 


59*6 


4-92 


1878-5. 



No. 355. AB = X 2462. 

I have added two minute stars, all about the same distance from the 
primary. No material change in AB. 
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No. 358. 0% 368. 

The small star, C, does not appear to have been seen before. There is 
but little change, if any, in the close pair. 

o n 

OS P = 217-5 D = o-8i 1850-4 

Db. 214-5 ^'94 1867*1 

/3 2i6-2 1-03 18787. 

No. 360. % 2514. 
The motion is apparently rectilinear. The following are all the 



measures: — 












2 




P=: 277-0 


If 

D = 7-39 


1832-7 




Db. 


3068 


8-12 


1866-6 




/J 


3163 


8-5^ 


1878-4. 



No. 361. S 2512. 
The only measure since % ; evidently fixed :- 








#» 




2 


P = 3"8 


D = 21-98 


18325 





310S 


2223 


1878 5. 



No. 362. % 2512. 
The distance has greatly diminished, probably the result of proper 



motion:- 








ft 




2 


P = 18-3 


D = 18-74 


1829-2 


Di. 


22-5 


14*60 


18650 


/J 


238 


12-98 


1878-6. 



No. 363. S 2636. 
Very decided motion, and probably binary. The following are all the 



observations :— 


- 





tf 






2 


P = 35-5 


D«r9S 


1831-2 




Ua. 


3TX 


1-86 


1842-7 




Di. 


577 


179 


1865-6 




/3 


64-5 


1-76 


1878-7. 
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No. 366. 54 Sagittarii. H. 599. 

In one Catalogue H. called the small star 18 m. No change in the 
larger star. No other measures of B. For C we have : — 



J. 


p = 422 


D = 4559 


1845-8 


/? 


4' 7 


45 57 


1878 7. 



No, 367. t 2557. (AC =3 54.) 

The small star was added with the 6-inch. There may be a small 
decrease in the distance of AB. 



2 


e 
P = 1047 




D= 11-42 


1831*8 


Dl 


1 04s 




11*14 


1867*7 


/3 


1034 




1076 


1878*5 




No. 


368. 


2 2564. 




Change is clearly 


shown. 




JM 




£ 




p = 1840 




D=io78 


1832*3 


Di. 


178s 




10*10 


1866*3 


^ 


1751 




10*04 


1878-4, 



No. 369. X, -4^i/(t3P. OS 380. 

There does not seem to be any material change in either the angle or 
distance, as will appear by the following: — 

o m 

02 P = 74*8 D = o*62 1850*7 

Sb. 76*9 o*54 1858*0 

Db. 69*4 obK 1867*8 

Ni, 77*4 051 18747 

<3 74"^ 0*64 1877*7. 

OS measured a third star, i''*2 distant in 1S42, but it was not seen on 
several later ni^ts. Ne. could not find it with the 26-inch in 1874, ^^'^ I 
saw no trace of it on any of these occasions, when the close pair was widely 
separated. 
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No. 370. OS 382. 
A close and difficult pair, but thus fiur without sensible variation. 








ff 




02 


P = 353-8 


D = 048 


1849-8 


Db. 


1737 


obL 


1866-9 


Nb. 


357*5 


0*42 


18747 


ft 


1 75 '3 


0-45 


1878-5. 



No. 371. 2 2574. 
Slow direct motion in angle and distance diminishing. 



2 


P= 129-4 


D = 0-96 


1832-2 


D& 


I4I-4 


0-6 


1866-3 


ft 


i4S'o 


063 


1878-5. 



No. 372. P. XIX. 257. A. G. C. 10. (AC = S 2570.) 

The principal star of % 2570 was found by A. G. C. in 1875 to be a 
very close pair with an aperture of 1 2 inches. The distance cannot exceed 
o""25. I know of no other measures with which to compare my own. There 
is no change in X's companion. This star is very near 7 AgvUce. 

No. 373. OS (App.) 190. 

The large stars, A and C, make one of the list of wide couples given in 
the first edition of the Pulkowa Catalogue. The small star has not been 
before observed. The only measures of AB are : — 

o » 

Dk. P = 316-5 D = 67-60 1873-5 

fi 3168 67-32 i878*4. 

No. 374. y AquUos. 

The only earlier measure of the nearest of many stars in the field is 
given below. It is not in any Catalogue of double stars. 

O If 

Mu. Pss 270-5 = 49-08 1837. 

u 

/ 
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No. 376. ^ Saffitto}. A. G. C. 1 1. (AC = % 2585.) 

The duplicity of the large star was discovered by A. 6. C. about the 
same time as S 2570, given above, and with the same aperture. There is no 
apparent change in the angle, but it was certainly a little wider in 1878 than 
the preceding year, and may become a moderately easy pair to measure in a 
few years. The mean result of the five measures is : — 

O ft 

/J P= 157-6 D = o-29 18781. 

There is no change in the 9 and % star. 



No. 377, B.A.C. 6814. H. 2904. 

The angular change was sufficient to attract my attention from inspec- 
tion, and it was measured on three nights with the 6-inch in 1875. The 
first measure by H. is from the Catalogue in which the star first appears, 
and the other a subsequent measure from his Eighth Catalogue : — 



H. 





D 


m 
= 20±^ 




H. 


170*6 




20Hh 


18346 


P 


1447 




• • • 


1875-1 


O.S. 


141*6 




18-27 


18777 


/3 


140*8 




18-39 


1878-7, 



No. 378. 3 AquUa?. 0% 532. 

The two stars have a common proper motion and are probably 
physically connected: — 










M 




Mu. 


p = 238 


D 


r= 11*81 


1838*8 


02 


17-0 




1 2 '60 


1858*1 


De. 


178 




11*98 


i868*i 


02 


15-6 




12*67 


1874*7 


P 


i6-5 




12*00 


1878*6. 
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No. 379. 3 425. 

The small star, C, was added by De. when measuring AB. The follow- 
ing are all the measures of the close pair : — 



Di. 




P = 24r3 


Da:i-26 


1876-3 


P 


240'2 


1-32 


1878-6. 



No. 380. A.C. 16. (A and C = OX (App.) 195.) 

Close pair discovered by A. C. in 1858. There is not much change since 
that time : — 








'f 




Da. 


p = 2343 


D = o-35± 


1859-6 


Dk. 


64*0 


oval 


1872-5 


Nk. 


2414 


0-4S 


18747 


n 


2377 


0-4S 


1878-7. 



No. 381. Cyffni 116. OS 392. (AC «■ S 2607.) 

The principal star of X 2607 was found by OS in 1841 to be double. 
The following are all the measures : — 



Ma. 



P = 324-3 


D« 


m 
i 0-2 


1843*8 


02 


322-0 




o'44 


1844-7 


02 


3I7I 




0-43 


1855-6 


Di. 


3069 




• • • 


1867-4 


)3 


3170 




0-31 


1878-5. 



No material change in the third star, C, since S. 

No. 382. X SagittcB. W^ IV. 100. 
^ gives the following description : — 

AB P = 259-6 D SB 23-03 1783-6 

AC 28o-± 6o-± 1783-6. 

I have always supposed his AB to refer to two distant stars, about 23'^ 
apart, and C to be ;i; itself. The angles and distance then all correspond 
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with the stars as they now appear. The star I have measured was first seen 
with the 6-inch, but is quite faint. 

No. 385. % 2615. 

There may be a little change in the angle, but the increase in distance as 
shovni by the measure from the Washington Observations ^ 1867, is not con- 
firmed by my measures. 

V O t 

5 P = 323-2 D = 10-82 18289 

Pbbouson 321*6 11*84 18637 

/J 318-4 io-6o 18785. 

No. 386. S 2619. 

The small star, C, is not in %. It was first noted by H., and subse- 
quently by OS, who found it very faint in 1851. In 1854 another small 
star about 6'' from C was detected. This has not been measured. I did 
not notice it on this occasion, although it was not looked for. X's pair 
appears to be fixed. The only measures of AC are : — 



02 


P = 299*6 


D = 17*33 


1862*8 


/3 


294*2 


18*40 


1878*4. 



No. 387. 26 Cygni. W V. 47. 

The small star, C, not before noted. No measures in 1^^ of AB. For 
comparison we have only : — 

e n 

De. P = 146*3 D = 41 *6o 1873-5 
/3 146*8 41*76 1878*4. 





No. 391. 


OS 400. 




Undoubtedly a 


binary system. 


MM 




02 




P = 3349 


WW 

D a: 064 


18457 


02 


324*6 


059 


1853a 


Db. 


307*8 


obL 


1866-7 


Sep. 


267*9 


o-3± 


18757 


^ 


••• 


aingle 


1878-6, 
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No. 392. % 2652. 

If this was really single in 1863, it would tend to show a rapid binary 
system, and, as in 42 ComcBy with but little variation in the angle. 



2 



P = 283-2 


D 


= 0-28 


1836-5 


OS 


288*0 




0-40 


18456 


Se. 


278-9 




o'3 


1857-4 


Db. 


• . . 




single 


1863-9 


/J 


269*9 




0-42 


1878-5, 



No. 394. 2 2658 = W N. 72. 
A decided change in both companions. For A and B we have :- 



and for A and C : 



2 


P = 126-9 


D 


= S'49 


1831-6 


Dk. 


123-0 




S-4S 


1863-5 


fi 


119-9 




5-21 


18786 ; 


>.— 







/f 




2 


P = 3i6-8 


D 


ss 32-06 


1832-1 


Db. 


aiyi 




37-80 


1863-5 


/J 


313*4 




40-50 


1878-6, 



If the small star, C, is fixed, evidently A and B have a common proper 
motion. 

No. 395. a' Capricomi. A. G. C. 12. (AB = H. 608.) 

The duplicity of H.'s small companion, which in the first observation he 
called 16 m., was discovered by A. 6. C. with the 18^-incli object-glass — now 
at the Dearborn Observatory — while it was in the possession of the makers. 
It is a beautiful object with a sufficient aperture. The only measures are 
the following: — 

o >t 

Hn. &Nb. P = 58-i Dsi-48 18746 

Hl. 245-2 I -14 1875-7 

/J 6i*2 i*o6 1878-5. 
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For A and BC we have : — 

Mh. P s= 144*1 D = 6*36 18467 

/3 150-2 7-41 1878-5. 

The measure of Mh. is a mean of 2 1 nights for distance, and 1 3 nights 
for angle. 

No. 396. % 2662. 

But little, if any, change. The single observation of Se. evidently has 
an error in the distance, perhaps i", or has reference to some other pair. 
These are the measures recorded: — 



tf 



S P = 38-9 D = i72 1831-0 

Ma. 39-9 2'oo 1842*7 

Se. 41-3 045 1856-6 

W.S. 41-7 ... 1875-7 

/3 366 165 1878-5. 

No. 397. V Capricomi. 

Not in any double star Catalogue, but noted in the Munich Observations. 
There is an error of 1 80® in the position angle. 



H0. 



P = 280 


m 

D = 5633 


1836 


^ 


2I0'I 


55-38 


1877-8. 



No. 398. ^ N. 138. 

Given in ^? without measures as " Class I." Peters (A. N. 1635) picked 
it up when observing an asteroid, and measured it, 331 ^'8 : 4'*o. This is 
the only observation I have found. There is a small error in ^Jl's place. 

No. 401. I Delphini. 3 63. 

My measure of this is not good. The measure given below by De. is 
a mean of 4 nights' observations (A. N. 2081), and that by Ne. a single 
night : — 

Ni. P« 350-0 D=5 0-64 18747 

Di. 342-4 o'86 1875-8 

j3 345-0 1-22 1878-4. 
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The minute star added with the Washington 26-inch (3 297) was not 
seen on this occasion. 

No. 402. % 2690. 

There is no evidence of change either in the wide pair, % 2690, or the close 
pair discovered by Da. The 16 m. star added by H. is given 121^*5 : 20" ±, 
and no later measures. If this single observation can be depended upon, there 
would seem to be some change in the angle. The mean result of my 
measures is : — 

O It 

p = 108-4 ^ = 23*40 1878-2. 



No. 403. Ma. 8. 

From a short list of new pairs by Ma. The following are the only 
measures : — 



ft 



Ma. P = 249-3 ^ = '8'3i 18438 

/3 248-4 19-13 1878-2. 



No. 404. X 2703. 
B remains fixed, but the distance of C has increased. 








# 




2 


P = 217-9 


D = 54-38 


1829*4 


Du. 


2174 


5703 


1868-5 


/J 


217*1 


5778 


1878-7, 



No 405. 3 Ddpknd. 3 151. 

There can be no doubt of the binary character of the close pair. When 
discovered in 1873 ^^ ^^ 6-inch it was a comparatively easy object. It 
has been gradually closing up since, and it is not likely that it will be 
measurable after the present year (1878) until the smaller star emerges in 
the opposite quadrant. It is now excessively difficult, requiring the best 
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atmospheric conditions. The following are the results of the observations 
for each year: — 



/3 


P = 35S-=*^ 


D = o7± 


1873-6 


Est. 


De. 


15*6 


0-65 


18746 


4 0bs. 


Nb. 


136 


049 


18747 


3 *> 


Db, 


20' I 


054 


1875-6 


4 91 


Shp. 


iS'i 


o-4± 


1875-8 


5 » 


Db. 


25-8 


0*48 


1876-6 


4 M 


Db. 


297 


0-51 


18777 


S » 


P 


40-8 


032 


1877-8 


4 n 


Db. 


59*2 


obi. 


1878-7 


I n 


/J 


.537 


0-24 


1878-6 


4 »» 



The small star, C, is not in S. It was noted by H. with the angle 
107^7, and has not been measured since prior to my observations. The 
change in this and in D are due to proper motion. 

No. 406. X Delphini. OS 533. 
All the prior measures of this pair are by 0% and De., some of which 



are : 



/» 



02 

02 
Db. 
OS 
Db. 

/J 



P = 12-4 

3590 

3457 

335*1 
327-8 

329*2 



D = 



10-23 

10-32 

9-41 

10-88 

1 1 -10 

1059 



1851-6 
1859-6 
1 868- 1 
18748 
18777 
1878-2. 



No. 407. a Delphini. H. 1554. 

C is H.'s nearest star, the angle of which he gives, 278®*o, With the 
Washington 26 -inch I found a nearer star, but it was too difficult to 
measure when the more distant stars were observed. 

No. 411. S 2720. 
This is the only measure since % : — 



tt 



2 
/3 



P= 185-0 
182-1 



3'8i 
4-07 



1830-4 
1878-7. 
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No. 413. Cephei S5. 3 152. 
The following is a mean of 5 nights by De. : — 








// 




De. 


P= III'O 


D = o-44 


18760 


/3 


112-3 


o'SS 


1878-5. 



No. 415. % 2734. 
Change in angle and distance. 



2 


P= 181-7 


D = 28-50 


1829-8 


Db. 


187-9 


26-72 


18635 


fi 


191*2 


2582 


1878-6. 



No. 416. OS 418. 
The only material change is in the distance. 



// 



OS 


P = 


= 301-8 D=so-56 


1842-7 


Da. 




1 15-9 0-61 


1853*8 


De. 




292-4 I -01 


1867-0 


/3 




294-8 i-2± 

No. 417. OX 419. 


1877-7. 


The measures < 


io not indicate any great change. 




OS 


P 


If 

= 40-0 D=:i-78 


1847-1 


Db. 




36-6 1-62 


1866-2 


ft 




380 I -65 


1877-7. 



No. 418. OS 424. 

Appears to be a binary system in perhaps rapid motion, bs De. found 
it single or doubtful in 1865. The following are all the measures : — 










tf 




OS 


p.= 332-0 


D 


a: 0-46 


18457 


OS 


325-5 




0-46 


1846-7 


Ma. 


1456 




025 


1848-7 


OS 


318-9 




0-36 


1852-6 


ft 


3277 




0-45 


1878-6 



J56 Mr. S. W. BuRNHAM, Douhle Star Observations made in 1877-78. 

In 1876 I noted it as being absolutely round with the highest powers 
on the 6-inch aperture. 

No. 419. H. 3006 

The description in H. is, 300° ± : ^" : 10 m.; "a violent suspicion, which 
higher powers increase." I looked for this twice with the 6-inch without 
success. The distance is considerably greater than suspected by H., but 
that under the circumstances could hardly be taken as evidence of change. 

No. 420. ¥ IV. 113 = H. 613 = X 2748 rej. 

The faint star, C, was detected by Mr. I. W. Ward with an aperture 
of only 4*3 inches. It is a very faint object. For AB we have : — 



// 



m 


P = 2984 


D= 1750 


17837 


De. 


2995 


1877 


1876-8 


ft 


299-9 


1872 


1878-5. 



De. calls AB gold and blue. 

No, 421. ^ 2749. 

The duplicity of Ss companion was discovered by Se. in 1856. The 
few measures that have been made indicate rapid motion. No change in the 
wide pair: — 

O tf 

Se. P = 127-6 D = 0-6 1856-6 

De. 141 7 0*8 1863-9 

ft 148*9 1*13 1877-8. 

No. 423. OX 527. 

It is not easy to reconcile some of the measures, but there has been some 
angular motion. The following are all the measures made of this pair. 
The observations of Ma. are credited to OX 429 ; but that star is not double: — 



u 



02 


P = 306-2 


D 


= 0-40 


1846-8 


Ma. 


314-4 




0-4S 


1848-7 


OS 


2951 




o'33 


1852-6 


OS 


290-6 




0-46 


18596 


De. 


319*9 




obi. 


1869-8 


ft 


285-0 




0-52 


1878-3. 
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The angles of Ma. and De. are increased 180° for convenience of com- 
parison. I found the p. star manifestly the smallest. 

No. 424. (Nebula and Star.) 

This tolerably bright nebula was found with the 6-inch several years 
ago, and noted at the end of nly third list of new double stars. As suspected 
there, it is double, and I have measured the distance between the centres of 
the two parts, and also the distance from a 9 m. star. There is an exces- 
sively faint star which, with the nebula and the 9 m. star, makes a nearly 
equilateral triangle. 

No. 425. OS 429 rej. 

This pair, at one time suspected to be double by OS, was rejected as 
single in the Catalogue of 1 850, and found single later by De. Ma. has two mea- 
Hures of it, but there is no doubt whatever that he observed OS 527, which is 
in the immediate vicinity. These measures are given in the note to that star. 

No. 427. y Equtdei. Kn. 2. 
The close star was discovered by Kn. in 1867. 



n 



Kn. P = 2768 D = 213 1867-5 

/3 274-5 2-i6 i8777' 

The faint star, first noted with the 6-inch, has not been measured before. 

No. 429. 8 Equulei. OS 535. 

One of the closest pairs, and thought by OS to be a binary of very 
short period. My single angle does not agree very well vdth the measures 
of OS, the most of the angles being about 2CX5**. The following are the . 
principal observations of OS. All other observers have measured only the 
wide pair (S 2777): — 



191-9 


D = 0-27 


I853-9 


• • • 


single 


1854-6 


209'5 


0*21 


18577 


236? 


... 


186 1 -6 


24-0 


elongated. 


1874-6 


1-8 


- wedged. 


1874-7 


221*2 


033=*= 


1874-7. 
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No. 430. T Cygni. A. G. C. 13. 

Discovered in 1874 by A. G. C. with the Washington 26-inch. There 
is an excessively faint star for which Hl. gives, 26o**'3 : i5'''68 (1876-9). 
I could see this, but did not attempt measures. The close pair is in rapid 
movement, as will be seen from the following:— 



De. 


P=i74S 


D 


= 1-24 


1875-1 


De. 


170-5 




1-32 


1875-7 


De. 


161-5 




1-24 


18768 


Hl. 


i6o*2 




1-04 


1876-9 


De. 


155-3 




1*26 


1877-7 


/3 


150-0 




1-06 


1878-4. 



No. 431. V Cygni. Ot 433 = H. 932. 
No evidence of change. 

AandB OS P = 220-1 D = 15-07 1849-5 

De. 219-9 15-06 1866-7 

fl 218-5 14-77 1878-4 

A and C OS 177-5 21-20 1849-5 

Db. 178*5 21-28 18667 

/3 177-9 21-38 1878-4. 



No. 432. 3 289. 

This triple was found by me with the Washington 26-inch in 1874. It 
is in a low power field with the preceding star, v Cygni. I know of no 
other measures of it. 

No. 433. Ot 435. 
Very little angular motion. 



OS 


P = 23-8 


D = 0-60 


1848-1 


Da. 


20 1 -8 


0*5 ± 


1852-4 


De. 


196-2 


obL 


1866-0 


/3 


205-9 


062 


1878-7. 
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No. 434. ^ Equulei. H. 3023. 
I have added the nearest star, B, which is much fainter than any of the 
H. companions. H. gives the angles of C, D, and E, respectively, 3i4*'*4, 
i4*'*5, and 278°-o 

No. 435. 18 Aquarii. H. 5517. 

H. notes, " a most minute point strongly suspected,'' 270** : 13''. I have 
examined this star many times, with my 6-inch, and the 9*4-inch of the 
Dartmouth College Observatory, prior to the present observation, but no 
suspicion at any time of any near companion, and I am confident nothing 
answering the description of H. exists. The nearest I could find I have 
measured. 

No. 437- ^ 164. (AC = S 2793.) 

The following are all the measures of the close pair:— 



Nb. P = 2448 D = ©'64 


18747 


Db. 2413 0-56 


18751 


/3 237-3 082 


18777. 


No. 438. ^72. 




mni^ and in the field with 684. 




It 

De. P = 4S-2 D=r82 


18771 


/3 43-1 189 


18781. 



No. 439. ^ Aquarii. ^? V. 76 = H. 936. 
H. gives the angle 322*8. The third star, C, was noted with the 
6-inch. 

No. 445. H. 947 = ^ N. 74. 
The only other measures are : — 



§» 



P. Sif. P = 92-5 D = 20-32 1862-7 

323-6 21*74 1862-7. 



i6o Mr. S. W. BuRNHAM, Double Star Observaiwns made in 1877-78. 

No. 448. H. 3069. (AB = OS 453.) 

H. did not detect the close pair, and OS has no observation of C. The 
description in H. is, 82^-9 : 2^"^. The measures of OS and De. show no 
change in AB. 

No. 449. OS 537. 

One of the later additions to the Pulkowa list. OS has but one 
observation, the angle of which is 1 80** in error. At times I have found this 
very difficult with the 6-inch, and once or twice it was not seen at all. 
There seems to have been some change in the angle and distance since 1856. 
I know of no other measures : — 



OS 


p = 13s 


D = 257 


18567 


^ 


20 1 s 


2-i6 


1878-6. 



No. 450. OS 458, 

In the field with the preceding pair. The minute star has not been 
observed before. I first noted it with the 9'4-inch of the Dartmouth College 
Observatory. There is no material change in the close pair: — 



N 



OS 


P = 3488 


D = 071 


18517 


De. 


3537 


o-8o 


1866-9 


/3 


351-9 


086 


18786. 



No. 451. AC = H. 5524. 

B was discovered by Howe at Cincinnati, and measured, 2^0^' 2^ : 9 '09 
(1877*8). H. has no measures of AC. 

No. 454. S 2860. 



Very decided motion, apparently 


rectilinear. 




s 


P =s 250-8 


D = 3-32 


1832-3 


Ma. 


252-4 


4*45 


1844-4 


Db. 


254-6 


5*15 


1864*9 


/J 


2556 


5-96 


1878-5, 
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No. 455. OS 460. 
The only measures of AB are : — 



OS 


P = 352*2 


D « 5 78 


18497 


/3 


35 1 -8 


671 


1877-8. 


For AC we have:- 










OS 


P = 491 


D = 1595 


18497 


Db. 


467 


1577 


18665 


P 


463 


i6'04 


1877-8. 



No. 457. OS 462. 

Close pair appears to be without change. The small star has been 
measured before only by OS: — 



02 


P = 33-8 


D = 7S3 


1850-0 


^ 


31-0 


6-9S 


1877-8. 



No. 458. ^ Pegasi. 

The distant, C, is in Sm. I have measured also a smaller and nearer 
companion. 

No. 459. Pegasi 129. S 2869. 
The following are all the measures: — 








/> 




s 


P = 2537 


D =s 22-74 


1829-5 


De. 


252-9 


21-09 


18647 


P 


253-4 


2153 


1878-4. 



No. 460. S 2879. 

Probably unchanged. Sb. has one observation which evidently belono-s 
to some other pair: — 

o fr 

S P = 226-2 D = 0-79 1836-5 

OS 2288 0-85 1845-C 

/3 228-3 ®"9^ ^878-7 
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No. 462. 3 378. 
AB was discovered with the 6-inch, and in measuring that pair a third 
star was added. 

No. 463. 30 Pegasi. H. 962. 

A fine object with a large aperture. H. measured only the angle of C, 
2 1 2**'o. The only measures since are : — 

AandB 



AandO 








ff 




De. 


p = 198 


D = 6i8 


1867-1 


Hl. 


19*0 


6-30 


1875-8 


/3 


18*6 


6*22 


18786 


Hl. 


220*7 


9-80 


1875-8 


n 


223-0 


10*04 


1878-6. 



No. 464. y Aqtutrii. H. 3106, 
The only measures are: — 

Mu. P= 125-9 D = 49-46 18388 

P 129*6 43'87 1878-7. 

No. 465. 51 Aquarii. 3 172. 
The measure of De. is the mean result of 6 nights: — 



'/ 



De. 


P = 2i-9 


D =s 0-44 


18757 


/3 


249 


0-58 


1878-2. 



No. 466. 34 Pegasi. ^ 290. 
Discovered at Washington in 1874. The only measures for comparison 



are: — 







ff 






Hl. 


P = 223*3 


D =s 2-6i 


1875*7 




fi 


218-6 


2-62 


1877*9. 



No. 467. jS 291. 
A difficult pair within the triangle formed by 34/35, and 37 Pegasi. 








// 


De. 


P= 157*8 


D = 0-32 


/3 


i6o'o 


0*42 



1875-8 
1878-6. 
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No. 469. OS 471 rej. 

Rejected as single by OS and so found by De. in 1866. Ma. has a 
measure, 6**-8 : o'''22 (1843*6), but there is very little probability of this star 
being really double. 

No. 47. 37 Pega^i. S 2912. 

Binary, and now a very difficult pair. At the time of finding 34 Pega^ 
double with the Washington 26-inch, I could see no trace of duplicity in this 
star, and it was always single with the 6-inch. A few of the measures are: — 



n 



2 


P= 115-6 


D=i-i5 


'835-6 


Se. 


117-6 


074 


18571 


W.S. 


122-3 


• • • 


1871-9 


fi 


1300 


0-32 


1878-6. 



From the measures it would appear that it could not have been really 
single in 1874. 

No. 471. S 2915. 

* 

A decided change in the angle. 



M 



s 


P = 169-0 


D = 12-27 


1827-8 


De. 


158*8 


12*20 


1863-7 


/J 


155*1 


12-29 


1877-8. 



No. 473. Aquarii 215. S 2936. 
No other late measures. 



tf 



S P=:47-i = 4-69 1832-2 

/3 50-8 492 1877-8. 

No. 475. OS 477. 
The change is probably due to proper motion. 



ft 



OS 


P= 122-7 


D = 960 


1846-1 


De. 


138-5 


6-49 


1867-1 


OS 


148-2 


5*54 


1875*7 


/3 


154*1 


4*62 
Y 


1878-6 
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No. 476. B.A.C. 7931. (AB = H. 1802 = ^2942 =0^478.) (AC = 3 450.) 

The third star wiis found last year with this instrument. No material 
change in AB. The third star is quite a minute point. 

No. 477. I Pegasi, H. 301. 
There seems to be no doubt of angular motion. 



// 



H. 


P= 122-8 


D = is± 


1830- 


De. 


II77 


12-17 


1866-8 


/3 


111*9 


11*93 


1878-6. 



No. 479. H. 3152. 

The description in H. is, 135^*4 : 3''± : 9 . . 15. "A very difficult object, 
measured with 320, which still left a suspicion of illusion, though I have 
hardly a doubt." I have looked for this many times, but without seeing 

the least trace of any companion. 

« 

No. 480. S 2954. 
The following are all the measures : — 



iJ 



P = 286 


^ = 3673 


1830-9 


De. 


27-0 


37*94 


1864*9 


/3 


27-4 


37*97 


1877-8 



No. 481. 383. 
A and C discovered with the 6-inch, and B added with the large aperture. 



No. 482. 


t 


2959 


= WN. 15. 


Evidently moving. 








H 


2 P = 967 




D = 


15-66 1832-1 


De. 1017 






14-21 1864-8 


0. S. 101-5 






14-14 1877-8 


/3 I02*2 






1377 i877'8. 


The third star, C, is new. 
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No. 483. B.A.C. 8001. OS 536. 
The following are all the measures of this pair : — 



n 



02 


P = 344- 


D 


— ^'ZZ 


18527 


02 


3328 




0*40 


18527 


OS 


3437 




0*46 


1853-9 


02 


• • • 




single 


1859-6 


02 


260? 




• • • 


18617 


/3 


• • • 




round 


1874-8 


ft 


i6rs 




0-47 


1877-8. 



No. 485. S 2976. 
A and B relatively fixed, but rectilinear motion in C. 



2 


P= 1777 


D = 15-88 


1828-4 


Se. 


183-2 


16-31 


1857-4 


W.S. 


187-0 


16-5 


18738 


ft 


188-3 


16-65 


1878-2. 



No. 486. X 2980. 
The only measures are as follows : — 



tt 



2 p = 107-9 


D = 4iS 


1831-1 


0. S. 108-3 


4*26 


1877-9 


ft II1-8 


4-38 


18777 


without change. 







No. 490. Aquarii 286. j3 181. 

The close pair has been carefully observed by De. on 4 nights with the 
following result : — 

De. P = 309-2 D =s 1*51 1876-3, 

No. 49 1 . ^^ Aquarii. 
I have only measured two minute stars not in S. 
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No. 492. 3 80. 

De. has measured this on 4 nights, the mean result of which is given 
below. My angle is undoubtedly too large. 



N 



De. 


P = 300-4 


D = 1-07 


1875-8 


/3 


306-1 


1-24 


1877-8. 



No. 493. 96 Aqicarii. H. 5394. 
Probably fixed. 



H. 


P = 263 


D= io± 


1836-7 


De. 


23-5 


9-88 


1869-8 


/3 


23-1 


10-08 


1878-6. 



No. 496. 78 Pegasi. A. G. C. 14. 

Discovered in 1875 t)y A. G. C. with a 12-inch aperture. De., by 4 
measures, gives the following result : — 



tf 



De. 


P= 192-0 


D=i-45 


1876-6 


ft 


191-8 


i-6i 


1878-8. 



No. 498. OX 506 rej. 

This was observed on account of the variation in distance shown by a 
single measure of Ma. My observations do not confirm such change: — 



ft 



Ma. 


P = 80-5 


D = 1667 


i843"9 


De. 


79*9 


17*93 


1867-5 


ft 


79*4 


1809 


1877-8. 



No. 501. 3 281. (AC = H. 998.) 

The close star was discovered by me with the 9*4-inch of the Dartmouth 
College Observatory. It has not been measured by De., and H. has no 
measures of C. 

No. 502. S 3055. 

The components are evidently relatively fixed. 



ft 



P = 3S9'9 ^ = S'^7 1836-1 

3596 5*79 1878-6. 
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Note. 

I ascertained, too late to make the correction in its proper place, that 
Ho. 562 of the list of new stars is identical with one of the close pairs of 
the Pulkowa Catalogue, OX 122. I have made a measure, which is given 
below with all the prior measures on record: — 



ff 



Ma. 


P= 117-8 


D = 0*22 


18432 


OS 


1 08 9 


036 


18477 


Ma. 


138-9 


0*2 


1852-3 


/3 


1177 


0*29 


1878-8. 



The observations furnish very little evidence of motion. 
I have made another and successful search for S 1058, and made two 
measures as follows: — 



o 



P = 28io D = 22-84 1879-184 Mags. 8 ...11 

281*0 22*32 1879*200 8*5. ..II. 

The principal star is Arg. (9°) 1497, and the place for 1880 is: — R.A. 
7^ 10" 17" ; Decl. 9** 37', agreeing almost exactly with Mensurce Micrometricce. 
It is not found in Weisse or Lalande. In Argelander it is called 7-8 
magnitude. It will be interesting to watch this pair, and see whether one 
of the components is variable. I had supposed my search in 1878 was a 
thorough one. In all similar cases heretofore the explanation has been 
found in errors of observers, and not in the disappearance, or change, in the 
stars themselves. 



/ 



[Abdruck aus den Astr. Nachr. Bd. 123.] 



Double Star Observations 

made with the 36 inch refractor of the Lick Observatory by 5. IV. Burn/iam. 



The double star observations which follow comprise 
that work with the 36 inch Clark refractor since the publi- 
cation of my last list (A. N. 2875), ^^^ y^ere principally 
made during the first four months of the present year. A 
few measures with the 1 2 inch telescope, which were omitted 
in the first series, are included in this list ; but substantially 
all the measures have been made with the large refractor, 
as indicated in the last column of the Catalogue following. 

The micrometer for the large telescope was made by 
Fauth, but after the Clark plan in all essential particulars ; 
and, after some minor changes, was made to work most 
satisfactorily. The bright- wire illumination is very perfect ; 
and no star or nebula which can be seen at all is too 
faint for measurement. The light is under perfect control, 
and can be instantly changed from the maximum brilliancy 
of the wires to invisibility. Either a part or all of the 
light, depending upon the object under observation, is 
passed through red glass before reaching the wires. The 
illustration and description of the Clark micrometer for the 



1 2 inch refractor, with the device for a self-adjusting illu- 
minating lamp, given in Monthly Notices for March, 1882, 
will apply equally well to the large micrometer. 

The micrometer eye-pieces give powers (approximately) 
of 450, 670, 1000, 1350, 2000, 2700 and 3300. For 
very close pairs the last three were generally used when 
the air was sufficiently steady. In measuring very unequal 
pairs, with distances of 175 and upwards, the two lower 
powers have been usually employed. It did not seem worth 
while to indicate the particular power used in each of the 
measures. 

The current double star number continued from my 
previous catalogues was inadvertently omitted from the list 
of new pairs in A.N. 2875. ^^^ convenience of reference 
hereafter, I have attached these numbers to the stars of that 
list, and carried them forward through the present Cata- 
logue. 

The several new pairs of the first list, and the mean 
results of the measures, are as follows : 



^ 


Star 


RA. 1880 


Decl. 1880 


Pos. 


Dist. 


Mags. 


1880-I- 


n 


Remarks 


1026 


Lai. 58 


o*» 5'™48» 


H-52**57' 


329-6 


0:48 


8.1 


8.9 


8.76 


4 




1027 


. Wj o'?2oo 


8 44 


-1-20 50 


186.8 


1-54 


7.2 


10.3 


8.82 


3 




1028 


y Cassiopeiae 


48 50 


-h6o I 


2559 


2.18 


— 


1 1 


8.69 


6 




1029 


g Piscium 


I 7 27 


-f- 6 56 


248.7 


0.93 


— 


1 1 


8.71 


5 


B and C 










635 


23.72 




— 


8.71 


5 


A and B 


1030 


w.j's 


3 3" 


4-21 17 


164.6 


0.58 


8.4 


8.4 


8.83 


3 




I03I 


Aldebaran 


4 29 2 


-I-16 16 


281. 1 


2.34 


9 


12 


8.81 


3 


C and D 




1 






109.5 


30.90 






8.82 


2 


A and B 










34.9 


1 16.91 




— 


8.81 


3 


A and C 


1032 


Orionis 


5 32 43 


— 2 40 


357.0 


0.26 


4 


6 


8.81 


4 


A and B 




1 






237.1 


11.23 


— 




8.84 


3 


AB and C 










83.3 


12.84 




— 


8.84 


3 


AB and D 










60.5 


41.18 






8.85 


I 


AB and £ 


1033 


}*- Sagittarii 


18 47 51 


— 22 49 


104.0 


1.37 


5-5 


1 1 


8.68 


I 




1034 


7 Acjuarii 


20 50 25 


— 10 9 


165.0 


2.09 


6 


II. 7 


8.68 


5 




«o35 


B.A.C. 7422 


21 17 16 


— 26 4 


198.7 


>o5 


8 


10.7 


8.74 


3 




1036 


Yarnall 9529 


21 40 59 


— 17 5« 


205.9 


4.53 


8 


1 1 


8.74 


3 




1037 


W, 22'?854 


22 41 56 


4-12 22 


224.4 


0.66 


8.7 


10.8 


8.81 


3 




1038 


DM. -^4i?488i 


23 45 31 


4-41 25 


157.6 


0.60 


83 


8.3 


8.73 


3 





In looking for new pairs, I have for the most part 
examined only naked eye-stars; hence, the large proportion 
of bright stars. Comparatively little time has been given 
to the discovery of new objects ; in fact, I have purposely 



avoided finding them any faster than they could be 
thoroughly measured, and have rejected many new pairs 
among the smaller stars which incidentally came into the 
field. As far as possible, at least three measures have been 
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made of each pair, new and otherwise. The present work j clear nights are unsuitable for this kind of work ; that one 
comprises about 400 measures of both classes of stars, evening each week the telescope is at the service of 
This, under the circumstances, is perhaps as much as ' visitors, and during a portion of the time is in use for 
could be expected, taking into account the season, which ' other astronomical work ; and the further fact that much 
here is the most unfavorable part of the year ; that many ! time is required to handle and set so large a telescope. 

New Double Stare 

discovered with the 36 inch refractor of the Lick Observatory. 

^ 1043. 3 Camelopardali. 
RA. 4*» 30^28* Decl. -4-52° 50'. 

1888.922 297?o 4:'o6 * 5 , II 36 

.925 296.4 3.79 — , 12 ,36 

.928 298.5 3.92 — , 12 I 36 





^ 1039. Lai. 60 


84. 




RA 


3^ io™59* Decl. -h^° 13'. 




1888.911 


2ii?8 1:48 


7 . 13 


36 


8.914 


208.2 1.97 ' 


7 , 13 


, 36 


^9.093 


208.3 2.17 


7. 13 


■ 36 


1889.00 


209.4 1.87 


7 y 13 






^ 1040. Lai. 6591. 




RA. 


3»»28™48* Decl. H- 29^3 7'. 




1888.906 


33^'^ 338 : 


8 , 12 


36 


.91 1 1 


337.0 ' 3.76 


8, II. 5 


, 36 


.928 


3358 3-47 


8, II. 5 


.36. 


1888.91 


337.0 3.54 


8, 1 1.7 




The magnitude in DM. is 7.4. 






fi 


1041. VVg 3'?793 


r 798. 




RA. 


^h 37ni^« Qg^l ^2^'' 26'. 






A and B. 






1888.906 


39.9 123.49 


7 , 7 


, 36 


.911 


39.8 123.68 


1 


36 


.928 


39.9 123.54 1 


7 ^ 7 


36. 


' 1888.9 1 


39-9 123.57 
B and C. 


7 , 7 




1888.906 


349-4 776 


— » «3 


36 


.91 1 


346.0 ; 7.86 


— , 12.5 


36 


.928 


348.0 7.9Q 


» «3 


. 36 


1888.91 


347.8 787 


— , 12.8 




The wide pair is 02J (App.) 38. I know of only | 


the following measures : 






1874.22 


38?2 i2 2'.'5o A 


3n 6.2, 


6.3. 


■ 


ff 1042. Lai. 2372. 




RA 


3»'52"»36* Decl. 
A and B. 


-3°o'. 




1888.911 


94.0 , 55.04 


7.5. 


36 


.914 


93.6 — 


» 


36 


.922 , 


93.9 54.75 


t 


1 36 


.928 


93.7 55.01 


7.5 » 


36 


1888.92 


93.8 54.93 
B and C. 


7.5. — 




1888.911 


39.3 i-n 


9 f >o 


36 


.914 


32.5 1. 12 


» 


36 


.922 


34.6 1.04 


8-7. 9-5 


36 


.928 


34.0 1.03 


8.5, 9.0 


36 


1888.92 


35-' 109 


8.7. 95 





1888.92 297.3 



392 — 



12 



p? 1044. DM. -+-i6?637. 
RA. 4*»33™o* Decl. -+-i6*>i6'. 

This faint and rather difficult pair was found with 
12 inch. It is 3^58* following Aldebaran. 

1888.900 217.3 
.906 220.1 
.911 218. 1 

1888.91 ~ ~ 



218.5 



I 13 
1. 01 

0.94 
103 



9, 
9. 
9 . 

9» 



II 
1 1 
1 1 

1 1 



36 

36 
36 



p^ 1045. 99 Tauri. 
RA. 4^50^32* Decl. -4-23** 46'. 

1889.091 6.1 6.28 I 6, 12.5 
•093 6.5 6.26 6 , 12 
.099 _ 5.9 ' 6.37 ; 6 , 12.5 

1889.09 



S6 
36 
36 



6.2 



6.30 6, 12.3 



jj 1046. 9 Aurigae. 
RA. 4*^56^59* Decl. -f- 5 1** 26'. 





A 


and B. 


1888.922 


94.7 


6.21 


•925 


93-5 


6.39 


.928 ' 


93.2 


6.27 


1888.92 


93.8 


6.29 



5-5 



>3 

13 
I 2 



36 
36 



S'Sf »2.7 

A and C (= H^ VI.35). 

1888.922 60.8 89.91 — , 9 
.928 60.9 89.94 — , 9 



1888.92 60.8 89.92 — , 9 i 

The wide pair has not been measured before since 
it was entered by Herschel more than a century ago. His 



measures are 



1783-30 62.2 79.50. 



^ 1047. Aurigae 47. 
RA. 5*'2"»i3* Decl. -f- 2 7** 53'. 

The smaller component of this pair is a close and 
difficult double, and might be easily overlooked by in- 
struments of moderate aperture. 
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B and C. 






1889.091 


76?3 1 0-37 9 » 


9-3 


36 


•093 


74.5 0.40 8.7 , 


9-5 


36 


.I04 


75.2 0.54 8.5 . 


.8.8 


36 


1889.09 


75.3 0.44 8.7 . 
A and BC (— 2:645). 


9.2 




1889.091 


26.8 1 1.60 • 7.5 , 


1 


36 


•093 


26.2 11-79 ' 7-<^ » 




36 


.I04 


26.7 1 1.68 7.0, 


— 


36 


1889.09 


26.6 11.69 7.2, 


— 





The wide pair was first observed by Herschel. There 
does not seem to be any change in angle or distance. 

1783.74 26?o 13^60 Hi 
1829.90 26.8 11.71 2\ 

Herschel's distance is probably too large. 



(i 1048. Lai. 10437. 



1^41'. 



RA. 5*'26'"37* Decl. - 

1889.128 359.0 2.29 6 , 10.5 

•131 357-3 2.14 6.5, II 
.134 358.4 



2.14 
2.18 — 



36 
36 
36 



1889.13 358.2 2.20 

In Heis 6"*, and U.A. 67.^. 



6.2, 10.7 



RA 


& 1049. 
5^27^3* 


2: 734- 
Decl —1-^48'. 






C and 


D (new). 




1888.906 
.91 1 
.914 
.928 


295.2 

2985 
296.6 

294-3 


0.83 9 » 10 
78 - , - 
0.69 8.5, 9 
0.74 8.5, 9 


36 
36 
36 
36 



1888.91 296.] 



0.76 8.7 , 9.7 



A and B (^2" 734^. 



1888.906 


3550 1-68 






36 


.911 


352.6 1.59 






36 


.914 


357-3 1-66 






36 


.928 


355-9 1-53 
3552 1.61 


7 . 


8 


36 


1888.91 


7 > 


8 






A and C ^Hj V. 


1 19^ 






1888.906 


242.8 2953 


t 


— 


36 


.911 


242.5 29.45 


t 


— 


36 


.928 


243.1 29.28 


t 




36 


1888.91 


242.8 29.42 


f 






The old stars seem to be relatively 


fixed 


Some of 


the prior measures 


; are : 








1832.93 


356^4 i'.'78 


A and B 


^ 


1878.99 


354-9 1-75 






(J 


1783.76 


248.4 30.20 


A and C 


H. 


1832.48 


243.1 29.29 






£ 


1879.02 


242.9 29.47 






ii- 



j} 1050. Bond 974. 
RA. s^ao'-ss' Decl. —s» 33'. 

1888.928 ' 283?o 0:64 i— , — 

9.077 I 284.4 0-<^2 10.5, 12 

9.091 283.5 0.75 10.5, 11.5 



36 
36 
36 



1889.03 283.6 0.67 10.5, I 1.7 

A difficult pair of small stars in the nebula of Orion. 



ff 1051. Bond 


1096. 




RA. 5*»32"'i^ Decl. 


—4^57'. 




1889.077 22.6 0.82 


10 , 10.7 : 


36 


.091 25.3 0.73 


9-8, 10.5 


36 


.093 26.2 0.71 


10.5, 10.8 


36 



1889.09 24.7 0.75 lo.i, 10.7 

Another difficult pair in the nebula of Orion. It is 
Nr. 1096 of Bond's Catalogue. A star 7V2™ P 2 2?4 , and 

2' 34" n. 

^ 1052. Lai. 10776. 

RA. 5»^35"*39' t)ecl. -2^57'. 



1889.134 , 


192.0 


0.62 7 , 8 


36 


•137 


189.4 


0.59 7 , 8 


36 


.142 


185.8 


0-77 6»,2, 7V2 


36 


1889.14 


1 89. 1 


0.66 7.2 , 8.2 






In 


U.A. 6.7'". 





|9 1053. Aurigae 146. 
RA. 5*»45™i8» Decl. H- 3 7*^19' 

1889.922 283.2 0.43 7.5, 9.5 36 

|9 1054. 136 Tauri. 
RA. 5»»45™47' Decl. 4-27° 35'. 

1889.060 234.1 14.78 5-6, 11 36 
.091 231.3 15-21 6 , 12 36 

.099 231.2 15.02 6 , 12 36 

1889.08 232.2 15.00 6 , 12 

ff 1055. Aurigae 161 ^ B.A.C. 1899. 
RA. 5*^5i™32' Decl. -j- 44^35'. 

A and B. 

332.9 1.49 6.5, — 36 

328.4 1.46 7 » >i 3^ 

337-3 »-88 — , 12 36^ 

332.9 1.61 6.7, 11.5 

A and C (= Hj V.9i\ 

327-0 33-36 — , — 36 

330-3 33-45 — » 9 36 

_33J^-7 _33-25 -I_'_9:5 3^ 

3297 33-35 — » 9-2 



1888.922 

•925 
.928 



1888.92 

1888.922 

.925 
.928 



1888.92 

Like many others of this class, this pair has been 
wholly neglected since it was observed by Herschel more 
than one hundred years ago. The change, if any, is pro- 
bably due to proper motion. Herschel gives : 

1783.49 3i5?i 30:05 H^ I n. 
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j9 1056. // Orionis. 
RA. 5»»55™47* Decl. 4-9» 39'. 



1889.104 27i?6 

.110 273.9 

.115 '' 272.0 

1889. II 272.0 



i6'.'78 

16.73 
16.89 



16.80 -- 



4 , 14 

— , 14 

— » 13 

M 



36 
36 
36 







B 


and C. 






1889. 


1 10 


229?8 ' 


6-53 


' — . »3 


36 


• 


^'5 


227.3 ! 


6.24 


— , 14 


36 


• 


131 


230.7 
229.3 


6.62 
6.46 


— , 14.5 

— , 13.8 


36 


1889. 


12 





^ 1057. Aurigae 183. 



RA. 5»'58™42' 

1889.091 209.5 
.099 209.8 
.104 209.0 

1889.10 I 209.5 



Decl. -4-29® 32'. 



10.06 

9.89 

10.00 

9.98 



6.3. >i-5 

6.3, II.O 

6.3^, 1 1.0 

6.3, 1 1.2 



36 
36 
36 



^1058. 4 Geminorum. 
RA. 6»» 3™ 1 3» Decl. -4- 2 3° i '. 



1889.102 107.4 

• '54 »o'-3 

1889.13 



0.49 
0-33 



7.8, 7.8 
6.7, 7.2 



36 
36 



The new star is rather difficult under ordinary con- 
ditions in this latitude. Change in the bright pair is 
uncertain. 

^1062. 82 Geminorum. 
RA. 7»^4i"»23" Decl. +23** 26'. 



, 104.3 I 0.41 I 7-2, 7-5 I 
An occultation of this star by Jupiter, Nov. 7, 1882, 
was observed by Wilson at the Cincinnati Observatory, and 
singularly no gradual diminution of light was noticed. In 
a pair of this kind, with the present angle and distance, 
the change should have been apparent. 

^ 1059. fi Geminorum. 
RA. 6*^ i5™42» Decl. -f-22*»34'. 

A distant double companion. There are many faint 
stars less distant from the bright star. 

B and C. 



1889.091 


265.6 


0.80 


'O , 


10.7 ' 


36 


.099 


266.7 


, 0.78 


9 . 


10 1 


36 


.104 


267.9 


0.81 


10.5, 


"•5 


36 


1889.10 


266.7 
A 


0.80 
and BC. 


9.8, 


10.7 




1889.091 


141. 1 


122.68 


3 » 


1 


36 


.099 


141. 


122.34 


t 




36 


.104 


141. 


122.46 


3 » 


1 


36 


1889.10 


141.0 


122.49 


3 f 







j3 1060. Lai. 13491. 
RA. 6»»52"38^ Decl. -4-3° 46'. 

1889.154 ! 56.5 ■ 3-'7 I 7 . '2 

.157 60.2 j 2.86 ! 7,12 



36 
36 



3-0' 



7 f '2 



1889.15 I 58.3 
Large star reddi.sh. 

j9 1061. X Argus. 
RA. 7**33"55* Decl. —26^32'. 
A and B (= Hj III.27). 
1889.110 318.8 10.02 ; 4,4 



1889.102 


; 32.8 ; 


4-'9 6 , 13 : 


36 


.104 


34.4 


392 — , — 1 


36 


.107 


29.6 


4.08 6,14 i 


36 


1889.10 


32.3 1 


4.06 1 6 , 13.5 






fi 1063. 


S Argus. 




RA 


• 7** 44"! 5' 


Decl. —24° 34'. 




1889. no 


189.7 ; 


4.65 4 , 13 i 


36 


.1 14 


186.8 


456 3'/2, 14 ; 


36 


•13' 


'895 


469 , 14-5 


36 


1889.12 


188.7 , 


4-63 , 13-8 , 





Very faint star at this altitude. 

fi 1064. 19 Argus. 
RA. 8»^5™39* Decl. —12° 34'. 

A and B. 



1889.049 


245-7 


1. 7*2 


6 , 12 


36 


.077 


242.7 


1.70 


6 , 12 


36 


.091 


245-7 


2.14 


6 , 13 


36 


•093 


245.6 


1.80 


6 , 13 


36 


1889.08 


244.9 


1.84 


6 , 12.5 




d 


A and C 


(— Hi IV. 26). 




1889.060 


'255-7 


70.96 


6 , 9 


36 


.077 


255-7 


70.29 


> 9 


36 


.091 


255.9 


70.78 


— > 9 


36 



1889.08 [ 255.8 I 70.68 — , 9 I 

Herschel did not measure the wide pair, but it was 
observed later, and appears as No. 91 of South and Her- 
schel's Catalogue of double stars. That is the only measure 
previous to the above. 



1826.60 256?o 70:17 



Sh. 



•"5 3'7-6 
_ '3' 3_[9-^ 
1889.12 I 318.5 



10.10 
983 



4 
4.5 



4 
4.5 



36 
36 
36 



9.98 



4.1 , 4.1 



fi 1065. fi Cancri. 
RA. S^^io"*©* Decl. -4-9** 33'. 

1889.104 ' 295.2 29.40 3 , 14 
.107 294.8 2943 . 4 , 14 
.131 294.1 I 



28.59 , — , — 

1889.11 ^ 294.7 29.14 -; 31/2, 14 



36 
36 
36 
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P 1066. Lai. 16489. 
RA. 8*^ i8'»3i* Decl. -+-9^49'. 

1889.107 i89?5 i 2:50 
.131 188.9 2.19 

.134 184.6 I 2.06 

1889.12 187.7 2.25 

The magnitude in DM. is 7.6 



6.5, 13 I 36 

7 , 135 i 36 

7_ , ^3 \_3^_ 

6.8, 13.2 



^1067. o Ursae Majoris. 
RA. 8»»2o"^i7'' Decl. -+-6 1 ° 7'. 

1889.142 ■ 192.9 ' 6.67 
.251 I 191. 6 7.01 
.285 _i89.8_, 7.34 ! — 

1889.22 191.4 , 7-OI , 3V2 

An exceedingly faint companion, 
measure except with a steady air. 



3V2 

I _ 



155 I 36 

15 ' 36 

15 \ 3^ 
15.2, 

and difficult to 



^ 1068. Lai. 1 7381. 

RA. 8''43"i* Decl. -^9** 1 9'. 

A and B. 



I889.I3I 


190.3 0.50 


7-5 » 8.0 


36 


.151 i 

.288 ' 


193.0 j 0.42 
186.3 ! 044 


8 , 10 
7.5 > 8-5 


36 
36 


1889.19 i 


1899 , 0.45 
AB and C. 


7.7, 8.8 




1889.131 


312.8 17.74 


— , 12 


36 


•151 


313.2 ; 17.87 
313.0 17.80 


— » '3-5 


36 


1889.14 


— , 12.8 






^ 1069. Lai. 17 


416. 




RA. 


8*»43"»40' Decl. 


-io«34'. 




1889.097 


61.6 ' 2.02 


6 , II 


36 


.091 1 

•093 
1889.09 


595 2.40 
61.3 1.98 

60.8 2.13 


7 , 11 
6.8, II 

6.6 , 1 1 


36 
' 36 



8.8, 9.5 


36 


9 , 10 


3^ 


9.5 » " 


36 



9.1 , 10.2 



j3 1070. DM. -f- 2 6? 1 940. 
RA. 9»»i7'"i3* Decl. -+-26** 46'. 

1889.107 70.4 0.57 

.134 i 78.0 I 0.53 

.151 ! 67.1 0.41 
1889.13 71.8 0.50 

This difficult pair of small stars was noted in measuring 
X Leonis (/3 105). It is 27* f, and 4' n of that star. The 
magnitude in DM. is 8.8. 

^ 1071. rf Ursae Majoris. 
RA. 9** 25"*5o* Decl. -f-52** i r. 

1889.151 74.9 . 5.42 3 , 14. 36 

.247 72.6 ' 4.76 1 — , 13.5 I 36 

1^5 _^ JTl_ 5.10 — , 13.5 I 36 

1889.23 74.9 5.09 • 3 , 13.7 I 



A very faint attendant, requiring good seeing to 
measure. As the proper motion of the bright star is about 
iri2 in the direction of 240®, the distance of the com- 
panion, if not a physical pair, will increase by nearly that 
amount annually. 

^ 1072. Sh. 1 10. 
RA. 9*»58'"2o* Decl. — 17^31'. 





A and B. 








I889.II5 


42?5 , 10:93 


1 


12 


36 


•U' 


42.2 ' 10.81 ' 


1 


12 


36 


•151 

1889.13 


431 ' IO-95 
1 42.6 10.90 

A and C (= Sh. 


1 

1 10). 


13 ' 
12.3 1 


36 


1889. 1 15 


272.8 21.28 


7 , 


7-» , 


36 


.13^ 

•»5« 
1889.13 


, 273.1 21.30 ' 

; 273.7 21. II 
. 273.2 21.23 


7 , 
6.8, 

6.9, 


7 1 
7 

7.1 


36 
36 



From a comparison with the only other measure 
made of the bright stars, it would seem that there has been 
no relative movement. 

1823.34 272?7 21:49 ^h' 



j9 1073. Sextantis loi. 
RA. io*»26"*26* Decl. -^5^27'. 



1889.291 

.293 
.296 ' 

1889.29 , 



49-7 
46.5 
44.7 
46.9 



2.90 7 , 11.5 

3.12 7 , II. 5 

3.04 [6.8^ 1 1.5 

302 , 7 , 11.5 



36 
36 
36 



in SD. 



This star is 6\/2" in Lalande (Lai. 20428), and 7^2 



^ 1074. Lai. 20453. 
RA. io*»28"2o* Decl. -^46^26'. 

1889.249 209.7 2.28 6 ,11.5 
.285 204.7 2.19 7 , II 
.291 ' 210.8 1.84 6.3, II 

1889.27 208.4 2.10 6.4, 1 1.2 

^1075. g)^ Hydrae. 
RA. io»»3o"25* Decl. —15^43'. 

1889. 131 j 277.4 I 3.00 6 , 13 

.134 275.8 3.07 6 , 13 

.151 278.1 3.02 6, 13 

1889.14 277.1 , 3.03 6,13 

^1076. 55 Leonis. 
RA. io**49"32* Decl. -f-i®23'. 



36 
36 
36 



36 
36 
36 



1889.258 53.4 

.285 : 48.5 
.288 I 47.2 



1. 14 

0.84 



6 , 10 
5-5, »o 



1889.28 



49.7 



0.98 j 6 , II 
0.99 5.8, 10.3 



36 
36 
36 



II 



2929 



12 



/J 1077. « Ursae Majoris. 
RA. io»*56'"i9'» Decl. +62** 24'. 



1889.142 

.151 
.227 

.247 



1889.19 



327-0 

3259 
326.3 

3 25- 1 
326.1 



0:96 
0.83 
0.77 
1.08 



0.91 



1 1 
II 

"•5 
1 1 

I I.I 



36 
36 
36 
3^ 



j9 1082. 78 Ursae Majoris. 
RA. i2»»55™35» Decl. -f-57*>i'. 



A good exemple of a very unequal, and moderately 
close pair. It is a difficult object to measure with the 
large telescope except under very favorable conditions. It 
can hardly fail to prove to be a physical pair. 



j9 1078. Crateris 79 = 
RA. ii^33™46» Decl. 

1889.293 50.8 8.19 

.296 I 49.4 ' 8.17 

.302 49-1 _?-3o_ 

I 49-8 



Lai. 22102. 
— 1 3° 48'. 

6 , 13 

6.5 » "-5 , 
6.5. 12 , 



36 
36 
36 



1889.30 



8.22 6.3 , 12.2 



p 1079. Lai. 22586. 
RA. ii»^54'"34* Dccl. —21** 7'. 

1889.293 I 148.0 11.59 6 , 13.5 
.296 j 148.0 1 1.87 6 , 13.5 
.302 ' 1477^ 11-62 6.5, 13 

147-9 



36 
36 
36 



1889.30 



11.69 6.2 , 13.3 



fi 1080. 17 Comae. 
RA. i2»^2 2"'55'* Decl. -f 26°35'. 

A and B (= 2^ 21 App. I). 



1889.093 


1 250.2 


14523 


» 


36 


.107 


250.4 


144.87 


t 


36 


1889.10 


250.3 

B 


145-05 
and C. 


t 


1 


1889.093 


156.8 


2.01 


f 13-5 


36 


.107 


1 '57-8 , 


1-59 


, 14 


36 


•131 


155-9 


1.78 


f 13-5 


36 


I889.II 


156.8 


1.79 


— , 137 





The new star is very minute, and, like many other 
stars of the same class, given in this catalogue, will require 
a large aperture to satisfactorily measure it. The bright 
stars have remained substantially unchanged since the first 
measures. 

1836.43 25o?7 145-35 ^ 
1877.77 250.4 14538 Je. 

/9 1081. 37 Comae. 



RA. 


I2»'54'"32' 


Decl. 


+ 31^26'. 




1889.107 


351-8 


5-07 


4-5 » 14 


36 


.134 


3516 


5-21 


, 135 


36 


.151 


3506 


5-17 


, 14 


36 


1889.13 


351.3 


5-15 


- , 138 





Very much like the last pair except in distance. 



1889.142 


76?7 


iri9 1 


6 , 


9-5 


: 36 


•151 


74.7 


1^45 


57, 


10.5 


36 


.154 


74.3 


1.58 1 


5.5, 


10 


36 


•173 


70.4 


1-44 . 


6 , 


9 


12 


•175 i 


75-0 . 


1.63 1 


6 , 


95 


12 


•247 i 


76.3 : 


1. 71 1 


6 , 


9 


36 


1889.17 


74.6 


1.50 ! 


6 , 


96 : 





It is singular that so easy a pair should have been 
overlooked heretofore. A 6 inch aperture would probably 
show it. 





/9 1083. Pi. i2»»268. 




RA. 


i3ho»2 7* Decl. -f-29<>4o'. 
B and C. 




1889.093 ! 


236 3 0.47 II , II. 5 


36 


.107 : 


237.4 0.47 , II. 5, 1 1.5 


36 


-131 


238.1 0.53 , 12 , 12 j 


36 



1889.II : 237.3 0.49 11.5, 11.7 



A and BC (== Hg 2638). 



1889.093 
.107 

^31 
1889.11 



I 



220.4 
221.3 

217^ 
219-9 



5-97 
6.46 

6.26 
6.23 



6.5, 
6 , 

6.5 » 



36 
36 
36 



The new pair is a very difficult object, and was 
therefore missed by me in measuring Herschel's companion 
with the Chicago 1 8 Vjj inch. With good seeing it is a 
beautiful triple star with the large telescope. As one star 
the companion was seen with difficulty in 1874 with the 
6 inch. Herschel also noted a more distant star not 
measured above. The following are all the prior measures: 



1831 209?6 6"± 

1878.42 218.9 6.54 

1831 6.0 20 ± 

1878.42 7.2 40.28 



H.J I n AB 
|9 in 
Hg I n AD 
/9 I n. 



p 1084. Wi i3'?235. 
RA. i3»^i5"»58^ Decl. —402'. 

1889.302 I 87.9 I 2.70 7 , 12 

.312 I 90.0 2.64 7.3, 13 

^323_i _9i.5 j 2^^72 7 , 13 

1889.31 



36 
36 
36 



89.8 



2.69 71,12.7 



/9 1085. Taylor 6986. 
RA. i4»»52"»34« Decl. —4030'. 

1889.296 I 18.0 I 9.19 6, 13.5 
.302 I 20.6 I 9.52 '6, 13 
.312 I 20 .0 I 9.31 6, 13 

I 19.5 i 9-34 6, 13.2 



1889.30 



36 
36 
36 



u 



2929 



J4 



^ 1086. 47 Bootis. 
RA. i5*»i"27* Decl. 4-43''37'. 



1889.154 I 256?4 

.227 I 257.1 

.244 I 2j6.2 

1889.21 I 256.6 



6ri6 I 5Va, 13 

6.01 I — , 13.5 

J-93 I J- f 13 

6.03 ; 5Vjj, 13-2 



36 
36 
36 



/? 1087. T Coronae. 
RA. i6*»4™35* Decl. -4-36^46'. 



1889.154 
.227 
.244 

1889.21 



166.8 


303 


171. 2 


3.22 


169.4 


307 



5V2, 14 

— I 13s 

3 " I 5V2. 1 3-8 



36 
36 
36 



Similar to the last, but more difficult. The distance 
of the companion, if not connected with the primary, should 
increase about one -third of a second annually, from the 
proper motion of the bright star, which is 0^34 in the 
direction of 34 8^ 

^1088. ft Draconis. 

RA. i7*»2"5i* Decl. -|-54*'38'. 

B and C. 



1889.244 
.285 
.288 

1 88^9727" 



191.4 
190.0 

1 9;. 3 
190.9 



12.26 I 

12.31 I 

12.19 i 

12.25 , 



135 

12.5 

13 



36 
36 
36 



— » 13 



A and B (= ^ 2 1 30). 



1889.244 
.258 
.285 
.288 



159-7 
159.6 

1589 
1595 



1889.27 159.4 



2.42 
2.30 

2.53 
2.37 
2.40 



sV*. sV, 



36 
36 
36 
36 



Future observations will show whether the new star 
belongs to the binary system. It is much easier than many 
of the faint companions given in this list. 



j9 1089. Y. 7220. 
RA. i7*»23™22* DecL —5*' 49'. 



1888.600 
.636 
.681 



1888.64 



4.8 
7.2 
3-5 

5-2 



1.20 ' 
0.91 I 

°ZJ5 J 

0-95 1 



1 1 



7 , 

6V». II 

7 , II 



12 
12 
12 



6.8 



1 1 



Found with the 12 inch, and inadvertently omitted 
from the list in A.N. 2875. 





fi 1090. j9 Draconis. 




RA. 


i7»»2 7"»43* Decl. -4-52*23'. 




1889.227 


11.8 4.01 , 3 . 15 


36 


.244 


157 , 4.00 , 15 


36 


.288 


12.0 ^ 3-75 ; f 15 


36 


•293 


139 , 4.12 , 14.5 


i 36 


1889.26 


13-4 3-97 , 14 


1 



The companion is a very minute point, but well seen 
under proper conditions. If not a physical pair, the position- 
angle should increase from the proper motion of the 
bright star. 



/3 1091. Lai. 33592. 
RA. i8*»8"»35? Decl. 4-38° 34'. 

1888.782 40.8 
1888.78 38.1 



0.53 8.5, 8.5 

0.53 _^'L*A'l 
8.6, 



12 
12 



0-53 



8.6 



jS 1092. Rad. 5777. 
RA. 22**33*"3' ^^«cl. -f-72** 15'. 

A and B (new). 



1889.293 
•312 
1889.30 


240.9 
2333 1 
237 1 

AB 


0.29 
0.36 

0.32 
and D. 


7-5 » 7.5 
7.5. 7.5 


36 
J* 


1889.293 
.312 

•323 


137.1 j 
137.7 ; 
137-5 i 


42.05 
42.09 1 

42.37 


— , 7.5 

7 , 7 

7-5 » 7 


36 

■ 36 

36 


1889.31 


137.4 
AB 


42.17 
and C. 


7.2, 7.2 




1889.293 
.312 

•323 


263.9 ' 
264.3 

263.7 i 


29.24 

2915 ' 
29.18 


, 12.5 
, 12 
— . 12 


36 
36 
36 


1889.31 


264.0 , 


29.19 1 


— , 12.2 





This has long been known as a very wide double 
(= H1V.94 = H,3i33 = 0£ App. 236). The large 
telescope shows the preceding bright star to be a close 
double. The fainter star, C, is not mentioned by H| and 
02, but given in H, 3133, and with an error of 90** in 
the position angle of D. The place in Hj V. 94 has 
an error of 7°* RA. and 29' Decl. The bright stars are 
evidently fixed relatively. The following are all the prior 
measures : 

1783.20 i35?2 41:67 Hi 1 n 

1875.13 137.6 42.18 A 3n 

1883.18 137.7 42.19 Franz 5n. 

The following star is Rad. 5779. 



15 



2929 



i6 



Mea8ure8 of Double Stars. 



j9 734. Ceti 132. 
RA. o»»46"47* Decl. —24*' 39'. 

1888.838 347?4 • ior66 7 , 10 : 12 
•851 i 346.4 1 1. 01 

"10.83" 



— . — 12 



1888.84 ; 346.9 

Apparently unchanged : 
1879.68 348?9 



7 » 10 



10:74 i? 3 n. 



1889.293. 



Polaris. 
RA. i»»i3"45'* Decl. H-88*»4o'. 

Carefully examined with the 36 inch with various 
powers. Both stars single, and no companion 
nearer than the 2! star. 



A. C. 2. 95 Ceti. 

RA. 3»»i2"i2* Decl. —1^22'. 

1888.720 : 104.4 053 6 , 8 

.818 121. 2 > 0.37 '6,9 



12 

36 



1888.77 1 1 28 



0.45 



85 



Extremely difficult. Heretofore I have always found 
it single. No measures since the following : 

1854.81 73?i 0:7+ Da. 3 n. 
J^ 566. 2 Camelopardali. 



RA. 


4»>3o"»2 7* Decl. 
A and B. 


-+-53" M'^ 




1888.922 ' 


292.4 1.62 


"""" > ~~' 


36 


•925 i 


291.8 1.57 


f 


36 


.928 


291.4 1.54 


t 


; 36 


1888.92 


291.9 1.58 
A and C. 


1 


1 


1888.922 


210.6 23.47 


, 13 


36 


.925 


209.6 24.17 


, 13 


36 


.928 


209.3 23.43 


, 135 


36 


1888.92 


209.8 . 23.66 


— , 132 





A star near this, 3 Camelopardali, was found to be a 
new pair, and this pair was measured after observing the 
other. The faint star, C, has not been seen heretofore. 
The slow retrograde motion of the close pair continues. 

j9. 314. Leporis 3. 
RA. 4^53"'39* t>ecl. —16^34'. 





A I 


md B. 






1889. 1 15 

•134 
•137 


327.5 
324.8 
328.3 


1.09 
1.06 
0.99 


6 , 8 
6.8, 8.5 
6.8, 8.5 


36 
36 
36 



'889.13 , 326.9 



1.05 6.5, 8.3 





A and C. 






I889.II5 


28?8 54:63 


— f 9 


36 


•134 


29.2 54.27 


. 7.5 


36 


1889.13 


290 i 54-45 


-, 8.2 





Change doubtful but perhaps distance increasing. Ii 
three of the measures by J the angle is reversed. 

1876.69 i49°9 0:43 J 4n. 
No other measures of the distant star. 



1889.093. 



i^ 555- t^ Ononis. 
RA. 5»»8™47* Decl. —8« 20'. 

The small star appeared to have no certaii 
elongation with the highest powers on tbi 
36 inch. The fact that this star has appeared 
to be round for several years with aperture: 
up to i8V2iQc^6s would suggest a possibl 
mistake in the suspected duplicity, although a 
the time there seemed to be no doubt of th 
well known companion being a very close paii 
However, it should be carefully watched sinci 
it may be in rapid motion. 



2:719. 
RA. 5*'2 2™2 7* Decl. 

A and B. 

1889.096 : 334.6 1.03 

A and C. 
1889.096 351.4 15.16 



29"27'. 



6-5 » 9 



36 



-p 8.5 36 



2: 728. 32 Orionis. 
RA. 5**24°»22'* Decl. -f-5**5r. 
1888.856 175.8 0.35 4 , 6 



9.1 10 
9.134 



183.6 
178.2 



0.36 
0.44 



5 
5 



6 
6 



36 
36 
36 



1889.03 179.2 0.38 4.7, 6 

This well known binary has now become a 
difficult pair. 

S Orionis. 

RA. 5^ 29^23* Decl. — 5*»28'. 
A and B. 



vci 



1888.863 


31.8 


8.66 


» 




36 


•879 


32.3 


8 86 


; 





36 


•895 


32.7 


8.70 


» 




36 


1888.88 


32.3 

A 


8.74 
and C. 


1 






1888.862 


131. 5 


13.00 


t 


— 


36 


.879 


131. 2 


13.06 


f 





36 


•895 


131. 1 


12.79 
12.95 


""^ t 


^ 


36 


1888.88 

1 


t 





17 



2930 



i8 





D 


> and C. 








1888.856 


240?7 


13-^3 ' 


» 




' 36 


.862 1 

1 


240.1 


1348 ' 


» 




1 36 


.879 


241.1 


'335 I 


» 


— 


1 36 


1888.87 


240.6 
D 


'3-35 ; 
> and B. 


1 






1888.862 


299.4 


»9-35 1 


"" » 




36 


.879 


2994 


'933 i 


» 


— 


36 


.895 


299.7 


19-50 


~~ » 




i 36 


1888.88 


2995 
B 


'9-39 
and C. 


"""■ t 




' 


1888.862 


162.9 


1 16.87 


~~" » 




; 36 


.879 


163.3 


16.70 


1 


— 


36 


.895 


162.7 
163.0 


16.71 






1 36 


1888.88 


16.76 


1 




A 


and D. 








1888.862 


95-3 


21.57 


» 


— 


: 36 


.879 


95-5 


21.55 


"~" 1 


— 


i 36 


.895 


95.4 


21.54 


1 


— 


! 36 



1888.88 



95-4 I 21.55 i — . — 
A and E (Fifth star). 



1888.863 

•879 
•89s 



352.0 


4.28 


» ~~" 


36 


352.4 


4.30 : 


> "~" 


36 


350' 


4.36 : 


"~" > 


36 



1888.88 



35'-5 



4.31 I — , — 



C and F (Sixth star). 



1888.854 

* .856 

.862 



121. 3 
121.8 

"95 



4.05 I — , — ! 36 

4.06 — , — i 36 

386 , -. - I 36 



1888.86 



120.9 ; 3.99 I — , — I 

Soon after the large telescope was mounted, Mr. Alvan 
G. Clark discovered a very faint star within the trapezium. 
It is a difficult object with the 36 inch, and certainly has 
never been seen before, notwithstanding the numerous 
alleged discoveries with telescopes down to three or four 
inches aperture. Not less than a dozen of these imaginary 
stars have been distributed about the interior of the tra- 
pezium, and some of them noted with instruments which 
failed to show the fifth and sixth stars. Mr. Sadler has 
given a diagram of these stars so far as they can be located 
from the rather vague descriptions, none of them having 
been measured. It would be difficult to find now a real 
star which would not fall upon or near one of these places. 
I do not think the Clark star can be fairly seen with an 
aperture very much less than that of the large telescope. 
Good admospheric conditions are necessary, and in making 
the measures given below, it could not be seen on many 
nights, although the seeing appeared to be good enough 
to make the attempt. As to the light-power of the 36 inch 
telescope, it is sufficient to refer to the new unequal pairs 
of the preceding list. These very minute companions, for 



example, S Ursae, o Ursae, fi Draconis, fi Draconis, 37 Comae, 
T Coronae, g Argus, 47 Bootis, etc., are at least four or five 
times as bright as Clark's star, and correspondingly easier 
to see and measure. I have already stated in my measures 
with the Chicago 18V2 inch that the trapezium was repeatedly 
examined by me during a period covering serveral years, 
and that I was never able to see the least trace of any 
of the interior stars claimed to have been seen. Certainly 
the new star would be far beyond the grasp of that teles* 
cope, perfect as it is for every kind of difficult work. It 
is a significant fact that some of the largest and best in- 
struments in Europe failed to show any of the supposed 
new stars soon after their announcement. 

In this connection it may be of interest to cite the 
principal communications to astronomical periodicals relating 
to the alleged discovery of stars within the trapezium of 
Orion : 

Sadler (Engl. Mech. XXXIV.448; Sid. Mess. VU. a 17). 

Lassell (Mon. Not. XVn.68 ; XXU.164, 276). 

Common (Ast. Reg. XVIII. 1 16). 

D' Abbadie (Mon. Not. XVII.245, 266). 

Huggins (Mon. Not. XXVI.71; Ast. Reg. V.54). 

Gill (Mon. Not. XXVIL315). 

Buckingham (Mon. Not. XXXIII.228). 

Tempel (A.N. 18 98). 

Denning (A.N.1915; Obsy. III.356). 

Porro (A.N. 1 091). 

Salter (^Ast. Reg. VIII.60, 96). 

Denning (Ast. Reg. IX.37). 

Key (Ast. Reg. IV. 134). 

Byles (Obsy. V. 86). 

The measures of the new star are as follows : 
C and G (Clark's star). 



1888.856 ! 


3'-7 ! 


7:66 


t 


! 36 


8.928 , 


32.7 ' 


7-3' 


-, 16 


i 36 


9.049 : 


37.9 


7.81 


-, 16 


; 36 


9.077 


32.6 


6.83 


-, 16 


36 



1888.98 



33-9 . 7.40 
D and G. 



— . 16 



1888.856 


273.1 • 


7.45 


"~~ 1 ""~ 


i 36 


8.928 


267.9 ; 


7.12 


1 ""~ 


36 


9^049 ! 


272.1 1 


6.56 


» 


36 


9077 


269 I 


699 ' 


"~~ » """ 


36 



1888.98 270.5 



7-03 — , — 



While the foregoing measures were being made, 
Mr. E. E. Barnard of this Observatory, detected another new 
star just oustide of and preceding the trapezium, and upoo 
a careful examination, discovered that this excessively faint 
star was itself double. I was only able to see it on one 
night, and then made a fairly satisfactory measure, coii- 
sidering the extraordinarily difficult character of the object 
It is infinitely more difficult than any double star I have 
ever attempted to see or measure ; and certainly could 
not be seen by me with any smaller telescope. I could 



19 



2930 



20 



not see it double on any other night on which measures 
were made. Only the most perfect atmospheric conditions 
are equal to so minute a pair, and even then it would be 
overlooked by the most experienced observers not possessing 
Mr. Barnard's rare acuteness of vision. 

A and H (Barnard's star). 



1888.928 
9.077 


i78?6 
178.2 

178.4 


7-74 
8.14 


-, 16 
-, 16 


36 
36 


1889.00 


794 


-, 16 


, 




C 


and H. 






1888.928 
9.049 

9077 


275-^ 
276.1 

275-7 


9.17 
8.41 
8.29 


1 

1 


i 36 
36 



1889.02 I 275.6 I 8.62 — , — 

H and H'. 
1889.073 ; 274.0 I 1.32 I 16, 16.5 



36 



Mr. Barnard has also discovered another excessively 
faint star within the trapezium on the line joining the bright 
stars B and C, and nearer the latter. I have not been 
able to see it, at least not with certainty, but I have no 
doubt of its existence, and hope to be able to measure 
it hereafter. 

The accompanying diagram shows the relative 
positions of the stars of this interesting group as determined 
by the foregoing measures. A comparison of these measures 
with those made by JS, Hall and others shows beyond 
question that the six principal stars are absolutely fixed 
with reference to each other so far as any change is con- 
cerned which could be detected by observations 
covering more than half a century. 

For the purpose of making an accurate map, 
I had intended to connect each of the small stars 
near the trapezium with the bright stars by 
measuring the position angles from two points, 
but after a few observations it was given up as 
using time which could be better employed else- 
where. Of the stars observed in this way, four 
are north of the trapezium, and three south. 
These are all comparatively bright stars, and are 
probably found in the catalogues of stars in this 
region. 



s. 503- 

RA. 5*»49™io* Decl. -f-i3**56'. 



1888.895 


52?7 


B 


and a 


.895 


17-7 


D 


and a 


.895 


48.6 


B 


and b 


.895 


22.1 


D 


and b 


.895 


335-5 


A 


and c 


.895 


305.8 


B 


and c 


-895 


350.8 


A 


and d 


.895 


326.4 


B 


and d 


.928 


i95-Jf 


C 


and e 


.928 


176. 1 


A 


and e 


.928 


140.7 


C 


and f 


.928 


190.2 


D 


and f 


.928 


1 1 5-8 


C 


and g 


.928 


M35 


D 


and g . 





A 


and B. 






1889.096 
.104 
.128 


9? I 
8.8 

7.9 
8.6 


3^40 


7 , 8 
7 , 8 
7 . 8 


36 
36 
36 


1889.11 


7 . 8 






A 


and^C. 






1889.096 
.104 
.128 


163.1 

163.7 
162.9 

163.2 


20.83 
21.04 
20.89 


— , 10.5 


36 
36 
36 


1889.11 


20.92 


— , 10.8 ' 

I 





An interesting object from the proper motion of the 
larger star. The minimum distance must have been reached 
not far from 1883, and the nearer stars are now drifting 
apart. There are no measures between those of South in 
1825 and Dembowski's in 1873. '^^^ former measured a 
distant star (201776), which in 1883 I found was 234^09 
from A. The small star, C, was first measured by me 
in 1878. 

A and B. 



1825.07 


I34°i 


39-94. 


San 


1873-93 


120. 1 


8.08 


4 3 n 


I88I.I8 


99-3 


3.58 


^ 3n 


I883.II 


82.6 


2.90 


» 3n 


I889.II 


8.6 


336 


? 3n 




21 



2930 



22 







A and C. 






1878.00 




157-3 


28ro9 


fi 1 


n 


1883.10 




158.8 


24.61 


? 4 


n 


1889.11 




163.2 


20.92 


fi 3 


n. 


? 


1008. 7/ 


Geminorum. 






RA. 


6^ 


"38* 


Decl. -4-22** 3 


2\ 




1889.104 


294' 


'6 


1-34 3 , 


10 


1 


.134 , 


291 


.8 


1. 00 — , 


1 I 


1 


.173 


298 


.1 


0.79 — , 


— 


1 


1889.14 


294 


.8 


1.04 — , 


10.5 





36 
36 

12 



There may be some change in the angle. 
1882.05 3oi?4 0796 jJ 5 n . 

A.G. C. I. Sirius. 
RA. 6»»39'"53» Decl. — 16*» 33'. 



1888.818 


>5' 


5-25 




, — 


36 


8.856 


J 6-5 


5 33 : 


— J 


, — 


36 


9.049 


1 1.0 


5.28 


— 


, — 


36 


9.052 


M-5 


527 ' 


— 1 




36 


9.077 


12.6 


5 24 


— 


J — 


36 


1888.97 


13.9 


5-27 , 









The companion to Sirius is a very easy object, under 
proper conditions, and is not likely to ever get beyond 
the reach of the large refractor. 

I have carefully looked for other stars near Sirius, 
but without finding anything worth noting. 



RA. 7*^38 



m jS 



t^ 580. 

Decl. -f-28**i9'. 

1889.142 130.9 1. 14 9.5, 12.5 36 

This pair is the nearest of Herschel's companions to 
fi Geminorum. The only other measures are : 

1878.10 i28?o 1:40 ^ 2 n. 

/9 roi. 9 Argus. 
RA. 7*»46"»i3* Decl. —13^35'. 



1889.049 


81.2 


0.28 


6 , 


6.4 


36 


.077 


75-6 


0.34 


6 , 


6.5 


36 


.091 


72.2 


0-35 


5-5 » 


6 


36 


.093 


76.6 


0.39 


5-5 » 


6.3 


36 


1889.08 


76.4 , 


0.34 


5-7, 


6.3 





This pair, which was discovered with the 6 inch in 
1873, is certainly a binary in rapid motion. Some of the 
measures are : 



1875-71 


289U 


0746 


-4 3n 


1878.52 


301.8 


0.46 


<^ 3n. 


1880.12 


315 > 


0.34 


HI 1 n 


1883.11 . 


336.2 


o-3± 


^ 1 n 


1888.26 


356.1 


0.29 


Sp 5n. 



1889 285 

.296 



^^ 1 196. C Cancri. 
RA. 8^5"2o* Decl. H-i8*»r. 

Examined under fairly good conditions with 
powers u]) to 1500 or more, and no other 
component, or near star, seen. 



J3 208. 
RA. 8»»33'»54* Decl. —22° 16'. 
1889.131 I 44?9 '• i7o8 ' — , — 

_ _:i73j J^o-J_ 5-05 7 

1889.15 



8 



36 

12 



47-5 



1.06 



8 



There would seem to be no doubt of change in this 
pair from the following : 



1874.20 


30-4 


174 ± 


p I n 


1878.43 


33 9 


>-37 


Gin. 5 n 


1882.21 


40.9 


1.21 


Sp 3n 


1889 15 


47.5 


1.06 


fi 2n 



2^" 1273. e Hydrae. 
RA. 8*»4o"»2 5» Decl. 4-6^52'. 

A and B. 



1888.818 

9'5> 


151. 
1579 


0.27 
25 


4 , 6 
4 . 6 


36 
36 


1888.98 


154 4 
AB 


0.26 
and C. 


4 , 6 




1888.818 

9-151 
0.288 

1889.08 


226.5 
225.6 

227.3 
226.5 

AB 


3 «' 

3-16 

322 
316 

and D. 




36 
36 
36 


1889.151 
.288 


»93-5 
194 1 


iQ 71 
19 66 


— » 13 

1 


36 
36 


1889.22 


193.8 


19.68 


. »3 





• The duplicity of the principal star was detected by 
Schiaparelli in 1888, but an apparent elongation had been 
noted by 0^ in i860. It is a difficult pair, and will 
certainly prove to be a ternary system. The motion of 
C has been about 31® since 1830. 

The distant companion was detected with the Washing- 
ton 26 inch. 



1888.28 142?0 o72i 

1878.60 192.0 20.05 



Sp 6 n A and B 
1:^ 2 n AB and D . 



Perrutin: DM. -h 8?2 1 3 2 . 



R.\. 8^44'" 


49' 


Decl. 


-h8«47'. 




1889.107 351.0 




0.97 


8 , 8.7 


36 


.115 348.9 




l.OI 


7-8, 8.5 


36 


•131 3504 




088 


8 , 8.7 


36 


1889.12 350.1 




0.95 


7.9, 8.6 





Discovered by Perrotin, and stated to be in the 
vicinity of O^ 195, but no place given. I wished to 
identify the star, and find its position, and in doing that^ 
made the measures given. The magnitude in DM. is 8.3. 
The only other measures are : 

188420 349^3 0778 7.5, 8.7 Per 2n. 



23 



2930 



24 



1889.131- 



X Cancri. 
RA. 9*»i°» Decl. -f-ii^'io'. 

This star was examined for the reason that 
Dawes and others noticed a gradual disappea- 
rance when occulted by the moon. I could 
see no sign of duplicity. 

/9 105. X Leonis. 
RA. 9*»i7"4o* Decl. •4-2 6**42'. 



1889.107 


204^3 


2'.'83 


4V2. n 


36 


.U4 


201.6 


2.71 


— , 10.8 


36 


•'51 


205.8 


2.83 


— , II 


36 



1889.13 203.9 



2.79 



10.9 



Engelmann speaks of a 10" star in the direction of 
65**. There is certainly no companion in this place, and 
no third star near in any direction. A difficult pair of 
small stars about 5' nf is given in the preceding list of 
new doubles. 

There seems to be no change in x Leonis. 



1876.20 


203?8 


3-05 


-4 5 n 


1883.47 


205.1 


336 


£n 8 n . 



Jacob 5. Lac. 3873. 
RA. g^ 25"a6* Decl. —28° 14'. 



1889.115 248.0 
.296 241.4 

.312 : 245.1 



i.]6 
1.25 
0.74 



7 
6 



7 
7.3 

7 



36 
36 
36 



1889.24 244.8 



105 j 6.3, 7.1 



Discovered by Jacob during an occupation by the 
moon. Change is doubtful from the two preceding measures. 



1858.1 
1878.53 



244?6 
2355 



0-55 
0.58 



J in 
Cin5 2 n 



02^*521. V Ursae Majoris. 
RA. 9*»42'"3o* Decl. 4-59** 36'. 

1889.151 ! 294.9 ' 11.34 I 5 » U 36 
•159 293.3 II. II I — , 13 36 
•247 295.3 11.24 ! — , 11.5 ! 36 



1889.18 294.5 11.23 — , 12.5 ' 

There is no relative motion, but the two stars must 
belong to the same system since they have the same con- 
siderable proper motion of 0734 in the direction of 2 33?7. 
The following are the only other measures I have found : 



1855-58 



295-3 



11:32 02} 7 n. 



.A.C. 5. 8 Sextantis. 
RA. 9»»46'"34* Decl. —7^32'. 



1889.091 

•131 
.296 



121. 5 
128.0 
127.2 



0.44 

0.45 

0.72 



5-5 » 60 
5V2, 6 



36 
36 
36 



1889.17 125.6 ; 0.54 ' 5V2, 6 



The last distance is too large, the images at the time 
being very unsteady. This pair is a binary, and in rapid 
motion. It was discovered by Mr. Clark in 1852 with a 
telescope of only 4^/4 inch aperture. I found it apparently 
single with 1872 inch in 1879-81. 



1854.22 


50-5 


0:5 ± 


Da 


I n 


187530 


169.0 


— 


J 


4n 


1878 22 


1 1 7.4 


0.2 ± 


Cin 


2 n 


1878.26 


i6i± 


0.25 ± 


/? 


2 n 



2^ 1424. 7 Leonis. 
RA. 10** i3"2o» • Decl. -f-20*» 27'. 



•293 
.302 



II 3?8 


3^64 


t 


'. 36 


1 13 3 ' 


342 


1 


36 


1 16.7 


3.48 


1 


36 



1889.29 1 14.6 



3.51 i — , 



These measures were made while looking for a 

suspected close star. 



fi 599* ^5 Leonis. 
RA. ii**i™5o* Decl. -f-2®3o*. 



1889.258 
•274 



88.0 
87.6 



.285 = 89.9 



1889.27 



88.5 



1.87 
1.74 
1.72 

1.78 



5V2, 10.5 
5-S » IO-5 
5-5 » 10.5 



36 
36 
36 



5.6 , 10.5 



A neighboring star, 55 Leonis, was found to be a 
new pair, and after observing that, this pair was measured. 
Change is doubtful. 

1878.20 82?4 1:78 ^ 4n. 



/3 916. Crateris 31. 
RA. ii»»8™i3* Decl. —14^47'. 



1889.134 
•312 

^323^ 

"1889.25 



3590 
1.8 

359-8 



0.2 



103 ' 7.5, 8 

0.90 I 7.5, 8.5 

070 ! 7-5 > 85 

0.88 I 7.5 , 8.3 



36 
36 
36 



No earlier measures except an angle of 357?9 
(1879.27) at Cin. 

j3 607. 
RA. i2»»35"»2» Decl. —0^48'. 



1889 296 


314.3 


1. 18 


9, 


10.2 


36 


.312 


317.5 


1.23 


9, 


10 


36 


•323 


317.2 


1. 18 


9, 


10 


36 



1889.31 316.3 



1.20 I 9, 



10 



Near / Virginis, 35' p. There seems to be no ma- 
terial change. 



1878.23 



315-9 



1:15 /9 6n. 



25 



2930 



26 



JS I 6to. y Virginis. 
RA. i2*»35"»37' Decl. — o*47'. 

A and B. 



1889.296 
.312 

•323 


153-0 
154.3 
153.0 


5^58 
5.67 
590 


» 
» 


36 
36 

36 


1889.31 


153.4 

A 


5.72 
. and C. 


» 




1889.293 

.296 

.312 


159.0 

158-2 
1 61.0 


53-43 
52.81 

53-12 


. IS 
— . MS 
— . 14 


36 
36 
36 



1889.30 ! 159.4 I 53.12 I — , 14.5 i 

The faint star measured as a light-test It should 
not be confounded with a bright star about twice as far 
in the direction of 88^ This was called 15" by Herschel, 
but would be about ii°* of the scale used here, which 
would make it twenty five times as bright as the other star. 

ff 609. 



1879.37 298?4 ir6i P S^ AB 
1879.40 274.2 1.72 /} 3 Q CD 

^^7933 164.7 26.94 /} 2 n AC. 

The 36 inch shows two new nebula in the field with 
this quadruple. They are small and diffused, and not very 
faint One is 4V«* P» and 13678 s; and the other ig^/^^p, 
and ioir6 s . 



fi 348. 2 Serpentis. 
RA. 1 4*» 5 5"*40» Decl. +0"* 20'. 



1889.302 
.312 



12I?3 

1 1 6.8 



0:80 

0.72 



6, 6.7 
Poor seeing 



36 
36 



1889.31 I 119.0 I 0.76 I 6 , 6.7 

^ 943. 
RA. I5»»i2"i6* Decl. +1^23'. 



1889.296 


92.1 


251 


6 , 11.8 


36 


.302 


92.8 


2.70 


6 , 12 


36 


.3«2 


93^» 


2.67 


65 » 13 


36 



R.^ 

1889.302 
.312 
•323 


V. i3**4"a 

351-6 
342.9 
352.7 


r8» Decl. 

0.87 
0.94 
0.92 


— 4^i8'- 
6.8, 10 

7 , 9-5 
6.5, 10 


36 
36 
36 



1889.31 I 349.1 I 0.91 I 6.8, 9.8 

Poor seeing when the second measure was made. 
Very little if any change. 

1878.32 356?! 0:89 fi I n 



1880.34 356.1 0.82 



Cing 2 n 



fi 935- 86 Virginis. 
RA. 13** 39*33* Decl. — 11*^49'. 

A and B. 



1889.293 


298.0 


1.54 


6 , 10 


36 


.296 


299.8 


1.87 


6 , 10 


36 


.302 


300.9 


1.58 


5-5 » 10 


36 


1889.30 


299.6 
c 


1.66 
and D. 


5-8, 10 




1889.293 


276.1 


2.08 


10 , II 


36 


.296 


276.4 


2.37 


10.5, II 


36 


.302 


2753 


2.28 


II , II. 5 


36 



1889.30 I 92.7 j 2.63 I 6.2, 12.3 
Apparently without change. 

1879.70 92?5 2:30 fi 4^' 

fi Z^. 6 Serpentis. 
RA. I5**i4"54* Decl. -f.i«9'. 



1889.296 


19.6 


2.51 


5.5 » 10 


36 


.302 


15-0 


2.45 


6 , 10 


36 


.312 


1 9. 1 


2.36 


6 , 10 


36 



1889.30 I 17.9 ' 2.44 j 5.8, 10 ; 

There may be a little increase in the angle. 

1875.43 13^2 2:28 A 4n 

1885.49 14.1 2.27 Tarrant 3n. 



fi%\%, 32 Herculis. 
RA. i6**28"5o* Decl. +3o*»45'. 



1889.244 

•293 
.312 



34-4 
31.0 

332 



3-55 

3.37 

4.01 



6 
6 
6 

6 



13.5 

»3 

J4 

135 



36 
36 
36 



1889.30 I 275.9 , 2.24 i 10.5, 1 1.2 
A and C (^ J^ 1780 rej.) 



1889.293 


164.2 


.296 


165.5 


.302 


165.2 



27.24 


» ~~". 


36 


27.09 


> 


36 


27.19 


t 


36 



1889.30 I 164.6 I 27.17 I — , — 

A beautiful quadruple star. It was observed by Hj 
and JS* as a double, but they failed to notice that each of 
the stars was double. Thus far there seems to be little 
evidence of change. 



1889.28 I 32.9 3.64 

The companion, with the 15V8 inch refractor of the 
Washburn Observatory, with which it was discovered, was 
of the last degree of difficulty ; and it is not prominent 
even with this telescope. The only other measures are : 

1881.48 33?5 3^29 i9 3n. 

KUstner i. 
RA. i6*»48°2 7* Decl. -f- 7 7*43'. 

12 

36 
36 



1889.173 


187.9 


2.70 


73* 10.5 


.227 


188.9 


2.70 


7 , 10 


.247 


191. 1 


2.76 


6.8, 10.5 



1889.21 I 189.3 I 2.72 I 7 , 10.3 

Discovered by Kiistner with the Berlin Meridian Circle 
(A.N. 2756). There are no published measures of this pair. 



^1 



2930 



28 





a Herculis. 




RA. i7*'9™*o* Decl. -|-i4*»32'. 




A and C. 




1888.671 


333-9 23-97 ! — , 15 


i 36 


9.312 


337.7 ! 23.12 ; — , 15 


36 



1888.99 



335-8 ; 23.54 I — , 15 I 

A faint star noted by Mr. Alvan G. Clark. It has 
not been measured before. 





^ 633. 7 Draconis. 




RA. 


>7*'53"'49' Decl. -h5i«3o'. 




1889.227 


151. 5 21. II — , 12 


; 36 


.244 


1510 21.17 —, 13 


: 36 


.288 


151.3 ; 21.02 1 — , — 


36 



— , 12.5 



1889.25 i 151. 3 21.10 I 

The only prior measures are : 

1879.09 151^9 20^91 /? 4 n . 



RA 


^ 2272. 

. 17*^59": 


70 Ophiuchi. 
23* Decl. -j-2°33'. 






A 


and B. 






1889.296 
•312 1 


349.0 1 

348.5 ; 

348.7 ; 


2.16 
2.16 


> 

1 


' 36 
' 36 


1889.30 


2.16 


'~~~ t """" 


. 




A 


and C. 






1889.296 ' 
•312 ; 


203.6 
203.0 


59.40 
59.51 


, '3 
, 12.5 


! 36 
36 


1889.30 


2033 

A 


5945 
and D'. 


— , 12.7 


1 


1889.296 
•312 . 


43-3 
43 2 


9529 
95.06 


, 12.5 
— , 12 


36 

i. 36 



1889.30 43.2 95.17 — , 12.2 

Secchi measured these two faint stars in 1856. When 
observed by Hall in 1878, it appeared that the nearest of 
the two had a large proper motion nearly at right angles 
to that of 70 Ophiuchi. Comparing the above measures 
with Hall's, it is seen at once that the change in the two 
faint stars is the same, and corresponds exactly to the 
recognized proper motion of 70 Ophiuchi, and that neither 
of them has any sensible motion of its own. Laying off 
the measures to scale, and taking the change in place of 
the faint stars as determined by the two sets of measures, 
we find the ])roper motion of the binary system to be, 
roughly, 1^2 in the direction of 173°. The measures of 
Secchi of the sp star are evidently erroneous, or belong 
to some other star. The distance of this star in 1856 
should have been 97" in the direction of 191®. His angle 
of the nf star was exactly right. The distance at that 
time, by the diagram, should have been about 75". The 
distance of this star is of course increasing. Roughly 
speaking, the minimum distance of the sp star from 70 
Ophiuchi of 30" will be reached about the year 1932. 
The measures to this time are as follows : 



1856.63 2i5?i 87:57 
1878.84 197.8 71.38 
1889.30 203.3 59.45 

For the other star we have : 



Se I n 

HI 30 

/? 2 n 



Se I n 



HI an 
i3 2 n 



1856.62 67?2 — 

1878.84 49.6 87:21 
1889.30 432 95.17 

The motion of the close pair has been 82?6 sine 
the measures of HI in 1879. ^ could not see any thir 
component, and both stars appeared to be round with ai 
powers. 

Klistner 2. 

RA. i9»*35*"38* Decl. -f-7i*2o*. 

1889.173 ' 27i?9 I r.'35 
.312 i 272.9 1.45 



.315 I 268.5 



'.52 



8 , 9.5 
6.5, 8.5 

7 , 9 5 



I 2 

36 

I 2 



1889.27 271. 1 



1.44 i 7.2, 9.2 , 

Discovered by Klistner with the Berlin Meridian Cird 
(A.N. 2756). So far as I am aware, it has not bea 
measured before. 

Ho. 137. 

RA. 2o*»35"*37^ Decl. -f-29°23'. 

1888.644 272.5 1 i.oi I 7 , 10 12 

.859 I 274.5 I 0.76 ' 7 , 10 ,12 



0.88 



7 » 10 



1888.75 ; 273.5 I 
Discovered by Hough (A.N. 2779). He found: 
1885.83 278?9 1:23 Ho 2 n . 

Ho. 152. 
RA. 2i*^7"*2o* Decl. -h27°5r. 

1888.644 333.7 0.69 8.5, 9.0 

•859 i 3242 I 0.71 , 8.7, 9.5 



12 
1 2 



1888.75 I 328.9 0.70 8.6, 9.2 ; 

Discovered by Hough who gives : 

1882.66 32o?2 o'.'49 Ho 3 n . 

A. G. Clark, t Cygni. 
RA. 2i*»io"'o=* Decl. -f-37°32'. 

A and B. 

1888.733. Single with all powers up to 3300. 
finition. 



Good d< 



AB and C. 



1889.312 247.3 
.323 246.2 



19.44 — , 13.5 
19.23 I — , 13 



36 
36 



1889.32 I 246.7 , 19.33 —, 13.2 I 

The only other measure of C is by Hall, 260?. 
15768 (1876.90) I n. The proper motion of A accordin| 
to Auwers is 0:48 in i7?4, which appears to substantial!] 
account for the change in C. The seeing was not goo< 
enough when the measures were made to look for th< 
close star. Gore finds a period of 53.87 years. 



29 



2930 



30 



02: 4S2, B.A.C. 7990. 
RA. 22*»47™55» Decl. -4-82'»3r. 

1889.293 32?8 3:64 5,11 36 

.312 38.3 3.23 — , 10.5 ' 36 

•323 365 _.. 3-34 5-5. IO-5 36_ 
1889.31 35.9 3.40 5.2, 10.7 

Very little change. The following are all the previous 
measures : 

1850.59 3o?2 3:46 02: 6n 

1866.61 33.0 3.71 J 3n. 



Ho. 200. 
RA. 23** 24"i9« Decl. 4-85'* 45'. 

1889.293 i4o?5 2:35 

.312 143. 1 2.44 

.323 144.1 2.36 

1889.31 142.6 2.38 

The only other measures are : 

1885.83 137^7 1^73 
M! Hamilton 1889 May i. 



7 » 10 

6.5 » " 

6.3 , 10.8 

6.6. 10.6 



Ho 2 n . 



36 
36 
36 



[Abdnick aus den Astr. Nachr. Bd. 127.] 



Double Star Observations 

made id 1890 with the 36 inch Equatorial of the Lick Observatory. 

By S. li'. Bitrnhavi. 



The double star observations which follow, represent 
the principal portion of my work in this direction during 
the year 1890. Substantially all the work was done be- 
tween April I and December i. On two nights of the 
week the large telescope has been used by me for micro- 
metrical work, when the weather on these nights has been 
favorable. A few measures have been made at other times 
with the 1 2 inch, but nearly all of the measures given 
here were made with the great telescope. The character 
of the objects selected for re-measurement was such that 
it was very desirable tcj attain all the accuracy possible 
by employing the more powerful instrument, and many of 
the stars could not be seen at all with the other. Most 
of the new stars found from time to time, including some 
of those which were discovered with the 1 2 inch, are much 
too close or unequal for satisfactory measurement with 
that instrument. The large telescope leaves nothing to be 
desired in this or any other class of micrometrical work. 
The definition of the object-glass, like that of most, if not 
all, of the telescopes made by Clark & Sons, is practically 
perfect with proper atmospheric conditions. The. driving 
clock by Warner & Swasey has worked perfectly from 
first to last, without a single failure at any time, and is 
probably as fme a piece of mechanism of its kind as can 
be found anywhere. 

The micrometer by Fauth & Co. is most complete 
and satisfactory, and with the method employed for illumi- 
nating the wire.s, any object, however faint and difficult, 
can be measured. 1 am satisfied that there is no plan in 
use for illuminating the lines and controlling their bright- 
ness so unobjectionable in every respect as the one applied 
to this micrometer. A description and cut of the 1 2 inch 
micrometer, of which the large micrometer is a copy in 
all essential details, will be foimd in the introduction to 
my observations with the Chicago refractor in 1879 80 
(Memoirs of the R.A.S. XLVll. i7i\ The light is furnished 
by a small oil lamp as in the original device, and after 
some exi)eriments with electric lighting, I am convinced 
that the oil lamp is far less trouble to use, and superior 
to the other method. There is nothing to get out of 
order, and the sole attention rei(uired is to occasionally till 
the lamp with sperm oil to which has been added about 
twenty per cent of kerosene. 

The observing chair, with its simple sliding seat, 
designed by Professor Hough ^Monthly Notices, March, 1881) 



has proved as serviceable here as elsewhere. It is certainly 
the best arrangement ever invented for use with either a 
large or a small telescope. It would be almost impossible 
to get along without it in doing this class of work with 
the large etiuatorial. When the driving-clock is attached, 
the movement of the eyepiece, which is nearly thirty feet 
from the centre of motion, is so rapid, that it is necessary, 
every two or three minutes in some positions of the in- 
strument, to raise or lower the seat in order to have the 
observer in a comfortable and convenient position in using 
the micrometer, and any but a simple device of this kind 
would be impracticable. 

The 12 inch refractor is provided with similar acces- 
sories which work in an equally satisfactory manner. It 
only remains to be said in this connection that any errors 
or shortcomings which may appear in the observations 
following, must be charged entirely to the observer, and 
not to the instruments with which the work was done. 

The methods of observation are the same as here- 
tofore. With few exceptions each star has been measured 
on at least three nights. The angles are usually from four 
or live settings of the wires, with three readings for di- 
stance on each side of the fixed wire. There appears to 
be nothing gained by taking any more readings on a single 
night. 

In the selection of stars for re-observation, I ha\e 
endeavored to take such pairs as could not, or would not, 
be observed elsewhere, leaving the old binaries and other 
easy pairs, to be looked after by other observers. Nearly 
all of the most interesting physical systems, and especially 
those in rapid motion, are difficult objects to measure, and 
many of them beyond the reach of any but the most 
powerful telescopes. These are largely of recent discovery, 
and of which few measures have been made. Stars of this 
class have been kept on the working-list, and as far as 
possible will be measured every year. Another class of 
stars, principally from my own catalogues, with every in- 
dication so i-AT as the distance is concerned, of physical 
relation, have been measured previous to this time only 
once ; and these have received some attention, with the 
result of finding some in apparently rapid motion. I have 
also looked up a good many stars of doubtful duplicity, 
and the results, negative and otherwise, will be found in 
the measures. As a rule observations of this kind, when 
the stars were not seen double, are onlv noted when the 



conditions were sufficiently favorable to warrant the positive 
statements made regarding the probable duplicity. Negative 
TCEulls with the large telescope, as with any other, are of 
little value except when obtained od first cla^s nights; and, ; 
therefore, when from the lack of good dehnitioo, or from 
other unfavorable conditions, it was doubtful whether a 
slight elongation could be seen, I have inade no note of 
the observation. The measures and discoveries will show | 
how far it is probable that any pair seen elsewhere would | 
be missed here. 

The catalogue of new stars contains 70 pairs, of 
which number 39 have distances less than 1", with an 
average distance of 0:45. Of the latter number 25 are 
less than 0^5, the average distance being 0:33. The new 
stars cover a wide range of magnitudes, some of the 
closest of them being near the limits of the Durchmusterung. 
The following naked eye stars are included in the list of 



B..A.C. 230 
Ccti 199 
95 Piscium 
j; Persei 
48 Cephei (H) 
34 Persei 
B.A.C. 1141 
Tauri ^48 



5 Camelop. 
V Geminorum 
36 Geminorum 

65 Geminorum 
r Herculis 
»4 Aquarii 
i/i' Airjuarii 



The following pairs previously known have been 
found to be more closely double : 

H 1981 ^2476 

S 409 0£ 43 5 

i' 809 S 13, App. II 

These are all sufficiently difficult to account for their 
having been overlooked heretofore. 

While no rule, unless it is a very general one, can 
be laid down for the limits of distance in noting new pairs, 
it is certainly true that so far as stars are concerned which 
will probably prove to be binary, it is hardly worth while 



saving any where the distances of equal stars are 
decidedly under j'. Nearly :ill the pairs in rapid inotioi 
are less than i". A new class of doubles, unknown in t' 
older catalogues, consisting of bright naked-eye stars, wiih ' 
very small companions at distances varying from 0:8 to 1', 
has been added within a few years. Down to the com- 
mencement of work with the 36 inch telescope, nearly all 
the examples of this class were discovered with the Chicago 
i8'/»inch, A few were found by the Clarks, and some 
of these have already been shown to be of the most in- 
teresting character, for instance r Cygni, 99 Herculis, 
95 Ceti, etc. It is not improbable some very short periods 
will be found in this class of stars Some interesting sy- 
stems may be expected when the .stars of this class disco- 
vered here are re-measured in the future. 

If my purpose had been Co make an imposing cata- 
logue of discoveries by finding as many new pairs as 
possible without reference to their character, the number 
in my lists down to this time could easily have been made 
many times larger, without exceeding the Struve limits of 
magnitudes and distance ; but at this time there would 
seem to be no good reason for encumbering a double star 
catalogue with that kind of material. We know now that 
ihey can have no interest as double stars in the proper 
sense of the term. With the large telescope pairs of 5" 
or 6" distance in the lower magnitudes of the Durch- 
musterung can be found by the score on any night, even 
when the seeing is loo poor for ordinary micrometrical 
work ; and with the 12 inch it would be easy to make a 
large list in a comparatively short time. I have not allowed 
myself to find new pairs of the kind recorded here, any 
faster than ihey could be thoroughly measured. It may be 
many years before some of these are re-observed, and it 
is desirable to have a careful set of measures at this time 
with which to compare future observations. 

At the end of the double star observations will be 
found a few new nebulae which have been incidentally 
found in the course of the other work. ' 

All places, as in my previous catalogues. 



Seventeenth Catalogue of new doable atari. 



f 


■5S- 


DM. +3'4933. 




RA. 


o''o'"4o' Decl. -t-3°47'. 




1S50.802 
.8>4 
.840. 


9i?t 
86.; 
93-4 


0-45 8.6, 9 
0.46 , 9 , 9.5 
0.41 1 8.6, 9.5 


36 
36 
36 


1890.82 


90.4 


0.44 8.;. 9.3 




n 


1,56. 


DM.-^63°48, 




RA. c 


>i,-S 


8* Decl. +63^46'. 




.8<,o.;2S 


3'-7 


0.51 9.5 , 9.6 


36 


.747 
.760 


33.9 
30.2 


0.57 9.0, 9,1 
0.48 9.0, 9.2 


36 
36 



1890.74 31.9 0.51 9.2 , 9,3 I 

This pair, and the one next following, were found 
during an examination of the place given by d'Arrest for 
Tyeho Brahe's star. That is a linle sp this star. 



31157. DM. H-63?52. 

RA.o''2a»3o' Decl. -i-63°3S'. 

890.725 89?7 1 '"65 8-5. "S 

.747 : 90-7 1*8 8.3, II. 5 

.760 1 90.1 1 1.64 , 8.5. II.O 


36 
3« 
36 


890.74 ' 90.2 , 1.66 8.4, 11.3 





This is 8.0 mag. in DM. Discovered with I 
Much easier than the preceding pair, which 
same vicinity. 

(J 1158. Lai. 718. 

RA. o''24™55' Decl. -10' 45'. 

B and C. 

1890.898 138.6 I 0.30 8.8, 8.8 I 

,900 I 135.4 ! 0.29 8.5, 8.5 

.93 9 ! '404 I 0'8 ASj._?:5j 

1890.91 ' 13S.1 0.26 8.6, 8.6 I 



373 



3047 



374 



A and BC. (H 1981). 



1890.898 

•933 
•939 
1890.91 



86?6 
86.4 
86.7 

86.6 



79:22 

7931 
7941 

7931 



5-5. 
7.3 » 
7.^» 



36 
36 
36 



The wide pair constitutes the double star, H 1981. 
The RA. in Herschel is i™ too large. He gave the angle 
84?8, and the estimated distance 60", and the magnitudes 
8 and 9. The magnitude of the companion in SD. is 8?6. 
The different magnitudes given to the principal star cover 
a wide range. Lalande and Schjellerup 8 ; Gould 7.5 ; 
Schonfeld 7.2; Heis 6.7; and my own estimate in the 
first observation which made it still brighter. It is not 
known as a variable star, but it seems hardly possible 
that the magnitudes could differ so much if there is really 
no change in brightness. It would be well for variable 
star observers to give it a little attention. 

The new pair is a difficult object, and likely to prove 
an interesting one. 



P II59- 


DM. -+-39?i48. 




RA. o*»32™3 


t8» 


I>ecl. -4-40^ r. 




1890.681 37.2 




0.25 , 10 , 10.2 


36 


.687 43-4 




0-29 93 » 9^5 


36 


.689 44.6 




0.16 9.8, 10 


36 


1890.68 41.7 




0.23 9.7, 9.9 





This unusually minute and difficult pair is involved 
in the extreme preceding end of the Great Nebula in 
Andromeda. The magnitude is 8.9 in DM. It is difficult 
enough to test the powers of even the 36 inch ; and pro- 
bably no other telescope will show it well. 

ff 1 160. B. A.C. 230. 
RA. o*» 43"24* Decl. —14* 13'. 



1890.675 


II4.2 


1-39 


6 , 13 


36 


.689 


112. 4 


1.18 


S'S* "-5 


36 


.709 


1 12.7 


1. 01 


6 ,11.5 


36 


1890.69 


ii3> 


1. 19 


5.8, 12.0 





The magnitude in Gould is 5.9. 

ff 1161. Lai. 1766. 

RA..o»»55"5o* Decl. 4-5i**9^ 

1890.689 324.2 0.53 6.8, 7.5 36 

•709 323-0 045 7 . 7^5 36 

•725 3^5'S i 045 7 , J 36 
1890.71 , 324.2 0.48 6.9, 7.7 

fi 1162. DM. 4.35?2i5. 
RA. i**3"52» Decl. -h35*» 18'. 

1890.675 142.2 0.31 8.8, 9 ; 36 

.681 138.2 0.36 9.3, 9.4 ! 36 

'^l9 L^^'5 _?j3^__ 9^5 f 97 36 
1890.68 [ 140.3 0.34 9.2, 9.4 

This close pair is about 25' nf /9 Andromedae. 



fi 1 1 63. Ceti 199. 

RA. i*»i8"i8* Decl. —7*32'. 

1890.675 , 195?! ori7 ' 6 

.681 194.5 0.15 • 6 

.689 I 187.2 0.24 6 

1890.68 ! 192.3 0.19 , 6 



6 

6.5 
6 

6T2 



36 
36 
36 



^ 1 164. 
RA. i*»2i»26* 



95 Piscium. 
Decl. -4-4® 44'. 



1890.802 
.824 
.832 



167.0 
168.7 
169.4 

168.4 



0.42 
0-39 

0-39 



7 , 7-5 

6.5, 6.8 

6.5, 7 

6.7 , 7.0 



1890.82 

In the B.A.C. this is 95 Piscium, 
nitude in the DM. is 8.0, and in Boss 7.3. 



•m 



36 
36 

The mag- 



181165. Wj 



i^io 



RA. i**24"5i* Decl. -4-40** 27'. 



1890.807 
.829 

.835 
.854 

1890.83 



61.4 
68.1 
57.0 
63-2 
62.4 



2.02 8.3, 12 

1.69 8 , 12 

1.90 8.7 , 12 . 

1.66 8.8 , 12.5 

1.82 8.4 , 12.1 



12 

12 
12 
12 



Found and measured with the 1 2 inch. It is a diffi- 
cult pair with that instrument. 



ff 1 166. Lai. 2980. 

RA. i**3i"45' t)ccl. -1-37^ 53'. 

1890.807 346.7 2.64 8.3, 11 

•8«9 343-7 2.43 8.5, 11.5 

.835 347.1 2.81 8.3, 12 

1890.82 345.8 2.63 8.4, 11.5 



12 
12 
12 



Discovered with the 12 inch. 





P 1167. 


VVj, 1^716. 




RA. 


,»»33»i6» 


Decl. -1-38° 7'. 




1890.807 


56.5 


1.16 9.5, 11 


12 


.829 


56.6 


1.29 9.2, 10.5 


12 


_ f35 
1890.82 


55-4 
56.2 


1-30 9-3 » '©•S 
1.25 9.3, 10.7 


12 



Discovered and measured with the 12 inch, 
magnitude in DM. is 8.8. 

ff II 68. Schj. 534. 
RA. i»»43«48* Decl. — 10*58'. 



1890.675 


202.5 


0.32 


8 , 


8.2 


36 


.681 


204.0 


0.31 


8 , 


8.7 


36 


.689 > 


202.5 


0.36 


«3, 


85 


; 36 


.785 


203.2 


0.30 


7-5. 


8 


1 36 


1890.71 


203.0 


0.32 


8.0 , 


83 


J 



This close pair is i""44' preceding, and 2:4 soudi 



of g Ceti. 



375 

fi 1169. DM. +5i?42o. 
RA. i*»44°*i7» Dccl. -^510 46'. 

1890.835 I 207?3 I 2:08 
.854 I 202.8 I 2.33 



3047 



376 



8.5, 12 

8.5, 12. 5 



12 
12 



.856 I 209.0 2.18 ' 8.5, 12.5 i 12 



1890.85 I 206.4 2.20 [ 8.5, 12.3 

Discovered with the 12 inch. 



jS 1170. X Pcrsei. 
RA. 2*'9"»39* Decl. -^56'» 58'. 





B 


and C. 






1890.687 


3"-6 


0-35 


II , II. 5 


36 


.760 


313-4 


0.25 


12 , 12. 1 


36 


.785 


314-8 


0.20 


ii-5» "-5 


36 



1890.74 313.3 i 0.27 I II. 5, II. 7 



A and BC. 



1890.687 
.689 

.785 



353-2 
3532 
353-6 



70-35 
70.48 

70-33 



63. — 
6.2, II 



36 
36 
36 



1890.74 \ 353.3 i 70.39 I — , — I 

The companion to the principal star in the great 
cluster in Perseus is an exceedingly minute and close pair, 
and of the last degree of difficulty. I do not think an 
other telescope can possibly show this pair. The distance 
in the first measure was noted as itoo large <. It resembles 
the one found in the nebula of Andromeda, but is very 
much fainter, and correspondingly more difficult. 

The only other measures of this distant companion 
were made with the Chicago refractor: 

1879-55 352-6 70^47 $ 2n. 
A still more distant companion makes S 409. 



fi 1171. DM. +56?556. 
RA. 2*^ i2°>45* Decl. -1-56° 18'. 



1890.687 
.689 
.760 

1890.71 



23.9 
21.2 

19.2 
21.4 



I. II , 8.5, 13. 5 

1-13 i 8.7, 13.5 

0.80 j 8.7 , 12.5 

1. 01 \ 8.6 , 13.2 



36 
36 
36- 



Another pair in the great Perseus Cluster ; the south 
star of two about i' apart. It is 9^2 in DM. 



fi 1172. DM. -t-56?635. 
RA. 2»»2i™26* Decl. -f-56« 42'. 

1890.687 
.689 
.760 

^ 1890.71 

This is also in the borders of the Perseus Cluster. 



238.0 
237-8 

239.2 

238.3 


1.65 
1.65 
1.63 


8.7, 10 36 
8.6, II. 5 36 
8.0, 10.5 36 


1.64 


8.4, 10.9 



fi 1173. Arictis 133. 
RA. 2*»5o~4» Decl. -1-23* 32'. 

A fine triple star, but the close pair is very difficult. 
The principal star (= Lai. 5468 = Wj 2^1202) is 6?8 in 
the DM. 

A and B. 



1890.879 

.882 
.893 


326?o 
324.8 

325-5 


of 1 1 
0.14 

0.13 


7.7 » 

7.5, 
7.8, 


7.8 
7.6 

8 


36 
36 
36 


1890.88 


325.4 
AE 


0-13 
\ and C. 


7J, 


7.8 




1890.879 

.882 

.893 


283-7 
285.1 

282.0 


4.54 
4.64 
4-72 


7-5 » 


«»-5 
13s 
>3 


36 
36 
36 



1890.88 j 283.6 I 4.63 I — , 13 



^ XI 74. Lai. 5683. 
RA. 2*»57"46* Decl. —11° 26'. 



1890.802 
.832 
.840 



304-9 
305.7 
307-1 



1-25 
1. 16 
1.24 



7-8, 


II 


36 


7.5 » 


12 


36 


7.7, 


1 1 


36 



1890.82 I 305.9 I 1.22 I 7.7 , II. 3 

Discovered with the 12 inch. 

|5 1 175. Lai. 5636. 
RA. 2*»57°*47* Decl. -4-43° 14'. 



1890.673 


282.8 


0.25 


7 , 8.5 


; 36 


•675 


280.0 


0.22 


7 . 8.5 


36 


.681 


280.0 


0.30 


8 , 9 


36 



1890.68 I 280.9 j 0.26 7.3, 8.7 

^1176. 48 Cephei (H). 
RA. 3'*5°*9» Decl. 4-77* 17'. 

A and B. 



1890.633 
.652 

-673 


281. 1 
274.9 
276.7 

277.6 


1. 21 
1.06 
1.26 


9 
t 

1 


II 

»3 
»3-5 

".5 


36 
36 
36 


1890.65 


1. 18 






A 


and C. 








1890.610 

-633 
.652 


228.0 
228.0 
227.8 


10.81 
II. II 
10.94 


5-5. 

5-5, 

6 , 

5-7. 


>3-5 

13 

13-5 

''3-3 


36 
36 
36 


1890.63 


227.9 


10.95 





A fine triple, but not a very easy one. The outside 
companion was measured twice before the close star was 
detected. This is B. A.C. 979. 



377 



3047 



378 



fi 1 1 77. Lament 464. 
RA. 3»»X2"45* Decl. — 1«28'. 



1890.802 
.824 
.832 



24?o 
24.6 

254 



0^45 
0.38 

0.32 



9.3 
9 
9 



9-3 
9 
9 



36 
36 
36 



1890.82 



24.7 



0.38 9.1 , 9.1 



Found during one of the many attempts to see that 
most singular double star, 95 Ceti. This new pair is 3i!7 f, 
and 5' 42* s of that star. The magnitude in SD. is 9.3. 



^ 1178. Tauri 7 = Lai. 6267. 
RA. 3^i7"2o« Decl. -h4*» 27'. 



ff 1 182. Lai. 6759. 
RA. 3**35"28» Decl. +48* 9'. 

A and B. 



1890.610 

.630 

•633 


26o?3 4^56 
262.1 4.24 

— j 43* 


6 . 13 5 

6.5 » 14.5 
6.8, 14.5 


36 
36 
36 


1890.62 

1890.610 
.630 

.633 


261.2 4.37 

A and C. 

242.9 ' 19*56 

242.4 j 19.20 

19.04 


6.4, 14.2 

— f 13 

» »3-5 

— , 14 


36 
36 
36 



1890.882 I 347.5 

.890 i 346.2 

.898 i 349.7 

1890.89 347-8 



0.90 : 6.5, 12 
I. II ' 6.7, 12 
0-97 I 6.5, 13 



36 
36 
36 



0.99 6.6 , 12.3 



The magnitude in the DM. is 7.7, and in Boss 7.3 ; 
while Gould gives 6.6. It is certainly as bright as that now. 

j} 1 179. 34 Persei. 
RA. 3**2o"47* Decl. H-49** 6'. 



1890.610 


162.0 


0.68 


6.5. II 


36 


633 


I6I.6 


0.76 


6 , II 


36 


652 


I64.I 


0.68 


5-5, 12.5 


36 


.660 


166.0 


0.60 


55 » >2 


36 


1890.64 


163.4 


0.68 


5.9, 11.6 





1890.62 I 242.6 I 19.27 I — , 13.5 I 

The micrometer was disturbed during the evening of 
the last measure, and some of the position-angles were lost. 

ff 1183. B.A.C. 1142. 
RA. 3»»37»35» Decl. -4-45* 1 8'- 

139-3 6.44 6 , 14.5 

139.8 6.19 j 6.5, 14.5 



1890.610 
.660 

673 



140.5 6.82 I 6.5, 15 



36 
36 
36 



A more difficult pair than the distance and relative 
magnitudes would indicate. 

ff 1 180. Lai. 6417. 
RA. 3**22"23* Decl. — 4* 59'. 

A and B. 



1890.802 
.824 
.832 

1890.82 



24.7 
24.6 
25.2^ 
24.8 



0.42 
0.46 

0^5 
0.44 



8-5. 

8-5 » 
8 . 



9 

9 
10 



36 
36 
36 



1890.65 j 139.9 6.48 I 6.3,14.7 

P 1184. DM. -♦-2i?526. 
RA. 3*»4i"i4* Decl. •4-22* o'. 

1890.785 I 272.9 0.66 

.851 271.8 



.867 272.0 



0.61 
0-59 



8.2, 8.3 36 . 
8.0, 8.5 I 36 
8.0, 8.2 36 



1890.83 272.3 0.62 8.1 , 8.3 

tiiiSS' W,4'?376. 
RA. 4*»i8™52» Decl. -f-i8*»35'. 



1890.660 
.681 
.689 

•775 



33-6 
18.3 

251 
«5-4 



015 
0.16 

0.18 

0.14 

0.16 



7.6, 8.5 

8.0, 8.5 

8.0, 8.5 

7-5 » 8.0 



36 
36 
36 
36 



83, 9-3 



tfv 



A and C. 



1890.802 
.824 
.832 

1890.82 



117. 6 
118.3 
117. 8 

117.9 



7.09 
7.16 

7.13 



— , 12 

— , 11.5 

— . II 



36 
36 
36 



— , 115 



ff 1 181. Lai. 6685. 
RA. 3»»32«53« Decl. -^45•3^. 

1890.652 , 270.5 1 0.36 8 . 8.1 
.660 266.9 0.31 

•673 274 2 J 0.38 

1890.66 



8.3 » 8.5 
8 , 8.3 



36 
36 
36 



270.5 0.35 8.1 , 8.3 



Near 01:59. 



1890.70 25.6 

The magnitude in DM. is 7.5. 



7.8, 8.4 



fi 1 186. Tauri 248 = Lai. 8372. 
RA. 4»*2o"5i* Decl. -4-1 o*» 56'. 

1890.906 1 185.0 j 0.63 j 6.8, 9.5 



.91 1 
939 



180.4 
1 81.0 



0.61 '6.7, 9 
0.53 6.8, 10.5 



36 
36 
36 



1890.92 I 182. 1 0.59 ! 6.8, 9.7 

In Argelander and Heis 6°", and as bright as that 
in most of the catalogues. 

^1187. 5 Camelopardi. 
RA. 4**45"i4* Decl. -f- 55^4 '. 



1890.775 


2454 


12.86 


55, «2 ' 


36 


•777 


«453 


12.90 


55 » '35 ' 


36 


.785 


244.9 


12.90 


5-5. 13 1 


36 



1890.78 245.2 12.89 ! 5-5. >«-8 



379 



3047 



3«o 



^ 1188. 

RA. 5''44"33* Decl. — i" s8'. 





A 


and B. 






1890.832 


io3?o 


iroi 7.8, 


10-5 


36 


.840 


! 108.4 


1.29 8 , 


IO-5 


36 


.851 


106.7 

! 106.0 


1.38 ' 7.8, 


10 


3^ 


1890.84 


1-23 1 7-9, 


10.3 






A and C 


. (= 1:809). 






1890.840 


98.5 i 


2538 — , 


9 


36 


.851 


98.1 


25.22 


8.5 


36 


.862 


98.4 


25-37 7.8, 


8.5 


36 


I890.S5 


i 983 


2532 : — , 


8.7 





The new pair is the principal star of JS 809. 
Struve star appears to be fixed : 



I83X.I6 


IOI?2 


25-70 


-S 3n. 


1868.56 


99.6 


2525 


De 4 n . 


1879.02 


98.3 


25.22 


p 2 n. 



fi 1 1 89. Schj. 1985. 
RA. 5^ 5i™8» Decl. -ho* 23'. 

A and B. 



1890.879 
.890 

^39 

1890.90 269.5 0.20 I 8.1, 9.1 



267.4 
27 1.2 
269.8 



0.23 

0-13 
0.23 



8 , 9 

8.3 » 9 
8 , 92 



36 
36 
36 



AB and C. 



1890.840 1945 
.862 ; 194.5 



58.03 
58.21 



8 



8 
8 



36 
36 



The 



P 1191. Lai. 11262. 
RA. 6** 1 9"9* Decl. -h 1 8* 50'. 



1890.890 

•939 

.955 



i63?o 


1-45 


162.3 


1.42 


159.1 


113 



6.8, 14 
7-0, 145 
7 3» 13 



36 
36 
36 



1890.93 : 161. 5 I 1.33 I 7.0, 13.8 

A difficult pair roost of the time. 
|3 1192. I' Geminorum. 



RA. 6*»2i»5o« Decl. 
B and C. 



20® 17'. 



1890.85 194.5 58.11 ! — , 8 

The magnitudes of A and B in the DM. are 9.0 
and 9.2. DM. -|-o?i23o, 1229. 

fi 1 190. W| 5*?i269. 
RA. 5*'5i™i7* Decl. -ho** i'. 

A and B. 



1890.840 


341-2 1.25 


7 > 10.5 


36 


.851 


339-5 1-37 


7.8, II 


36 


.862 


339-7 i-6i 


7-5. " 


36 


1890.85 


340.1 1. 41 

A and C. 


7.4, 10.8 




1890.840 ' 


95-2 6.72 


. 13 


36 


.851 i 


95.2 6.62 


• " 1 


36 


.862 j 


96.0 6.62 


— , la 5 


36 


1890.85 ; 


95-5 6.65 i 


, 12-5 





A triple star near the last. The distant companion 
is noted in the Harvard Zones, where it is called 17 mag- 
nitude^ and distance estimated 8**. 



1890.879 
.882 
.890 

1890.88 



341.0 

349-1 
348.4 



0.14 


9.0, 9.2 


0.18 


8.5, S.6 


0.12 


8.5, 8.7 



36 
36 
36 



346.3 



A and BC. 



1890.854 
.863 
.879 

1890.86 



3293 
329.2 

329.5 
3293 



0.15 I 8.7 , 8.8 
(= OS App. 77). 

I 12.48 ; , 

112.80 . 



36 
36 
36 



com- 
This 



112.80 — , — 
112.69 — , — 

This is one of the bright stars with distant 
panions given in 02' s Catalogue of wide pairs, 
companion star is an exceedingly close double, and one 
not likely to be found with any much smaller telescope. 
One would expect rapid motion in such a pair. The only 
other measures of this from the large star are the following : 
1876.02 329?i ii2?54 De 3n. 

Evidently there has been no change. If the principal 
star has any proper motion it is extremely small. The 
large telescope shows a number of faint stars nearer than 
this companion. I have measured' roost of them. The 
nearest one is quite difficult to measure, but the others 
are easily seen. 

A and a. 



1890.862 

.879 

.890 


359-3 
356.9 
357-9 


23.30 
22.78 
22.86 


> 15 
, 15 
» 15 


36 
36 

36 


1890.88 


358.0 
A 


22.65 

• 

and b. 


» 15 


■N 


1890.862 

-879 


13-6 
130 , 


53-99 
53-80 i 


» 13 
— , 14.5 


36 
36 


1890.87 


133 ' 
A 


53-90 
and c. 


- , 13.8 




1890.862 
.890 


254.3 

255-0 ; 


5706 
56.47 


, 12 
— 1 13 


36 
36 


1890.87 


254.6 

A 


56.76 i 
and d. 


. 12.5 , 




1890.862 


11.5 


92.22 


. 12 ; 


36 


.879 


II. 7 1 


92.04 1 


- , 14 ' 


36 



1890.87 



II.6 , 92.13 — , 13 



38' 



3047 



382 



6 , 


>5 


36 


5 . 


«4-5 


36 


6 . 


»4 


36 


•7, 


US 





P 1193- 36 Geroinorum. 
RA. 6»»42"52* Decl. 4-2 1** 56'. 

1890.879 I 355?8 j 10:62 I 

.890 ; 355-2 I 11.05 I 

•939 i 354._V 10.76 
1890.90 355.0 10.81 
A very small companion. 

j^ 1 194. 65 Geminorum. 
RA. 7*»22'"2i» DecL-h28« 10'. 

1890.879 I 289.1 I 1389 5 , 14 
.882 289.7 14.06 , 5.5, 14.5 

.890 I 289.8 13.77 : 6 , 13.5 



36 
36 
36 



1890.88 289.5 13.91 1 5.5, 14 

A faint attendant similar to the last. 

p 1195. Lai. 15331. 
RA. 7**45"35' Decl. — 9* 6'. 

1890.903 81.7 ' 0.46 7.5, 8 



1.052 
1891.00 



80.8 
81.8 

81.4 



0.43 
0.49 



7.0, 7.2 
7.5 » 7-7 



36 
36 
36 



046 ! 7-3 • 7-6 



j9 1 196. DM. -4-6o?ii27. 
RA.8»»8°>55* Decl. -4-59** 57'. 



1890.882 i 63.0 : 0.44 8.5, 10.5 


36 


1.052 1 61.0 0.46 8.5, 10.5 


36 


1890.97 62.0 , 0.45 8.5, 10.5 




This is 63* f a 6'" star, and 40" n. The 


magnitude 


in DM. is 9.2. 




P 1197. Lac. 5791. 




RA. i3**56°»4» Decl. — 31*^ 6'. 




1890375 »76.3 0.94 6.5, 7.5 1 


36 


.436 179.4 0.97 : 7 , 8.5 


12 


.438 ; 180.9 1 0.66 7 , 8.2 


12 


1890.41 i 178.9 0.86 6.8, 8.1 , 





B and C. 



12 

"•5 
14 



3^ 
36 

36 



1890.422 59?4 0T84 ; — 
.458 59.8 0.96 — 
.460 58.9 0.84 — 

1890.45 { 59.4 I 0.88 — , 12.81 

This is one of the principal stars, and near the cen- 
tral portion, of the great Cluster in Hercules. It was the 
only pair close enough to be called a double star, I coaki 
find on this occasion, but the conditions were not specially 
favorable. Of course there are many stars within, say, 2" 
of each other, but in all of the bright compressed clusters 
which I have examined with this and other instruments, 
there seems to be a remarkable absence of real double 
stars ; and this seems to be true of star clusters generally. 

p 1200. Lai. 31421. 



RA. i7^ii»s* Decl. 



1890.422 ! 13.5 

.447 ' 12.7 

.458 10.5 

1890.44 12.6 



1.41 
152 
^33 
1.42 



14** 49'- 

8 , 11.5 3^ 

7.5 » ".5 36 

8 , 12.5 ^36 

7.8, 12.2 



This is the preceding of two 8" stars, same decli- 
nation, and 33' apart. Near a Herculis. 



ff 1201. AOe. 17215. 
RA. i7*»26»4o* Decl. -1-67° 52'. 



1890.463 I 339.0 

496 3371 

.499 338.4 

1890.49 338.2 



0-43 '7,7 

0.39 8 , 8.2 

0.48 8.3,^8.3 

0.43 7.8, 7.8 



3^ 
36 
36 



^ 1202. DM. H-3?3564. 
RA. i7**55"'33* Decl. -1-3*' 33. 

A and 6. 



Discovered wich the 12 inch. 

/!j 1198. T Herculis. 
RA. i6*»i6'»8» Decl. •4-46** 36'. 



1890334 1 325.3 6.76 4 , 


13-5' 


36 


.340 325.1 6.34 4 , 


14 


36 


356 324.3 6.67 


14 j 


36 


•373 i 326.5 6.50 


14 


36 


189035 1 3253 6.57 


»3-9| 




A very minute companion. 






ff II 99. Messier 13. 






RA. i6»*37» Decl. -4-36*41 


I'. 




A and 6. 






1890.422 131. 9 1 2.64 10.5, 


II 1 


36 


.458 129.1 2.35 11 , 


"•5. 


36 


.460 130.0 2.85 II , 


117; 


36 


1890.45 130.3 1 2.61 10.8, 


II. 4 ' 





1890.463 35 '-6 

479 3535 

496 354.1 

1890.48 353.1 



o 75 8,9 36 

0.83 ' 8.5, 10 » 36 

0.65 8 •_ 9^ 3^ 

0.74 8.2, 9.3 



1890.463 

479 
496 
1890.48 



1890.463 

•473 
.476 

479 
1890.47 



C and D. 

92.2 3.85 

932 399 

94 3 3-89 

932 39« 



AB and C. 

28.2 104.00 
28.4 104.02 

28.3 i 103.73 

28.1 I 103.72 

28.2 103.87 



8.7, II. 5 36 

10 , 11 36 

9-5 > "5 36 

94 » 11.3 



- * 36 

— la 

36 
36 



— I 



383 



3047 



384 



AB and £. 

1890.473 ■ i38?4 ' 9071 8 j 9 , 8.8 

.476 j 138.4 90.44 I 8.5, 8.4 

.479 ; 138.6 I 90.34 8.5, 8.4 



12 

36 
36 



1890.47 I 138.5 I 90.32 I 8.7, 8.5 . 

A and C are respectively Lament 2849 and 2852, 
but the declination of the latter should be i' more. The 
magnitudes of these stars in DM. are the same, 8.2. 

P 1203. Serpentis 191. 
RA. i8»*i9»56» Decl. 

1890.652 67.4 
.675 66.9 
.689 69.1 

1890.67 67.8 0.30 I 7.5, 7.7 1 

A very close and nearly equal pair. This is Lai. 34015 

P 1204. Aquilae 56. 



1 


Decl. 


-+-0* 


44'. 







•30 


7 


» 7.3 


, 36 





•31 


8 


, 8.2 


36 





.29 


7.5 


, 7-7 


, 36 



Not only is the principal star of ^2476 a close 
double, but there are at least four other stars nearer than 
the S companion. One of these, D, is extremely difficult 
to measure. There does not seem to be any change in 
the distant star : 

1830.61 2i4?7 3i"4i -S. 



p 1205. Lai. 38649. 
RA. 2o»»5»46* Decl. —8* 27'. 



1890.644 
.647 
.649 



51-5 
49.1 

49-3 



0:51 

0-57 
0.60 



S » 9.5 

8.3, 9.5 
8 , 9.2 



12 
12 
36 



R> 


V. i9»»6"»i 


» Decl. -*-2^ 25 


• 






A 


and B. 








1890.556 

.564 
^573 
1890.56 


3.6 
4.6 

\ 3-3 
' 38" 

A 


0.51 
0.44 

0.38 

0.44 

and C. 


7 , 

8 , 
8 , 

7-7, 


8 

8.5 
9 i 

85 


36 
36 
36 


1890553 
•556 

•573 
.610 


' 1950 

195.6 

1 194.9 

194.5 


12.42 
12.92 
13. n 
13.10 





14 
14 

^' i 
14 


36 
36 

36 
36 


1890.57 


1950 
A 


12.89 
and D. 




14 • 




1890.556 
.610 

•675 


' 159-9 
160.2 

159.6 


20.80 
21.54 
21.35 , 




145 
14.5, 


36 

36 
36 


1890.61 


159-9 : 
A 


21.23 
and E. 


t 


14.8 




1890.556 
•594 
1890.57 


i 316.9 ' 
1 318.0 

3>7-4 


26.38 
26.23 

26.30 


1 
1 


MS i 
142 


36 

.3^ 




A 


and F. 


• 






1890.553 
.556 
-594 


2Q2.8 

292.4 : 
292.3 


27.89 1 
27-72 ! 
27-69 ! 


1 


14 
14 : 

14 1 


36 
36 
36 


1890.57 


292.5 


27.77 


""^ , 


14 i 




A 


L and G. 


(= 2 


2476). 






1890-553 
•556 


214.0 
213.6 , 


3».32 
31-41 


7.5. 

6.8, 


10.5 ; 
10 


36 



1890.65 ! 50.0 \ 0.56 \ 8.1 , 9.4 

Discovered with the 12 inch. In the SD. this star 
is 7.0 magnitude. 

P 1206. Lai. 391 1 5. 

RA. 20*» i4™36» Decl. -4-36* 23'. 

1890.518 I 2.8 I 1.77 I 8 

.523 1.6 I 2.12 8 

__l534 4-6 , 1.80 ! 7.5 

1890.52 



10.5 
1 1 

1 1 



36 

12 

36 



3-0 



1.90 i 7.8 , 10.8 



P 1207. Lai. 39198. 
RA. 2o»» i6°»2 5* Decl. +43^ 28'. 

1890.573 , 217.7 ; 5-74 I 7-5 » 13 

•575 217. 1 5.79 8 , 13.5 

:S?2 , 2^.7 J 5.75 7.5j_ V4 

i8'9o.58 217.8 ! 5.76 7.7, 13.5 

One of the Wolf-Rayet stars in Cygnus. 
round and sharp with the highest powers. 

j3 1208. Lai. 39656. 
RA. 2o»»28"»38» Decl. -4-6^ 28'. 



36 
36 
36 



Perfectly 



1890.537 


335-4 , 2.77 


7.3, 12 


36 


-556 


336.3 1 300 


! 7.5, " 


36 


.564 


334.8 3.04 


75. ^«-5 


36 


1890.55 


335-5 ' 2.94 


7.4, 12.2 


« 


i5 


1209. SD. — 17 


?6o25. 




RA. 


2o**34"9* Decl. - 


-17-48'. 




1890.649 1 


293.8 i 0.51 


9 > >o.5 


36 


.652 


291.4 0.43 


9 , 10 - 


36 


.673 ' 


297.7 0.42 


\ 9 » 9-3 


36 


1890.66 


294.3 0.45 


9 > 9-9 





1890.55 ' 213.8 31.36 I 7.1, 10.2; 



Discovered with the 12 inch. It is 2 2!4 preceding, 
and 0*4 south of the 7™ star, B.A.C. 7 151. 

P 12 10. Pi. 20^440. 

RA. 2o*»56"6» Decl. -4-48** 13'. 

A and B. 

1890.613 , 120.5 I 2.16 7.5, 13 I 36 

.630 , 118.4 ' 2.35 7.6, 12 , 36 

\ .633 \ 120.8 2.38 7.7 , 12 ; 36 

1890.63 I 119.9 . 2.30 I 7.6, 12.3' 



385 



3048 



386 



C and D. (= 01:485). 



890.613 


i33?« 


4:17 


.630 


1341 


4.17 


•633 


134.7 


4.49 



II , 11.5 36 
10.5, II 36 

10.8, ii.i ! 36 



1890.63 I 134.2 I 4.28 I 10.8, 1 1.2 



A and C. (= 0^:425). 



1890.613 
.630 

.633 



28.6 
28.8 
28.4 



13.89 - 

13.80 

13-70 



t 


36 


» "^ 


36 


f 


36 



1890.63 



28.6 



i3-«o I — , — 



The new star, B, is much nearer the principal star 
than those which constitute OH 425. The distance of D 
has never been measured directly before. OS gives the 
distance of CD, derived from the angles, in connection 
with the measures of AC, as 4:11 (185 1.7). There has 
probably been no change in these stars unless the distance 
of C has increased. The following are all the measures: 



B and C. 



1847.49 27?6 12:33 
1867.00 29.9 12.72 



02; 3 n 
De 3 n 



ff 121 1. Lai. 40744. 
RA. 2o**57'"i5* Decl. — 18«35'. 



1890.644 j 3438 

.649 345.6 

•65^ i 344 6 

1890.65 , 344.7 



0.65 
0.58 
0.50 

0.58 



8 , 8.3 

7.5 » 8 

7.5 



36 
36 
36 



8.1 



The following of a small triangle ; discovered with 
the 12 inch. 



j3 1212. 24 Aquarii. 
RA. 2i**33"*20* Dccl. — 0^36'. 



1890.725 i 256.5 

.760 254.9 

_ -777 I 25^0 

1890.75 I 254.5 



0.44 * 6.8, 7.5 
0.45 6.5, 6.7 
0.45 I 6.2, 6.5 



36 
36 
36 



0.45 I 6.5, 6.9 



A fine moderately close pair, and it is safe to say 
at the outset that it will prove to be a binary. The proper 
motion of this star is 0:215 in the direction of 8i?5, and 
it is evident that it is common to both stars. 



j3 1213. DM. -4-i2?47io. 
RA. 2i*»48»26* Decl. -f-i3'»o'. 

A and B. 



1890.675 


258.7 


62.31 [ 


8 , - 


36 


.678 , 


858.9 


63.40 


8 . - 


36 


.709 


*588 


62.35 i 


8 , - 


36 



1890.675 
.678 
.709 



3i2?7 
311.5 
3II-5 



0:91 
0.75 
0.78 



93. 9-6 


36 


9 . 9 5 


36 


9 . 9-5 


36 



9-1 f 9.5 



1890.69 I 311.9 I 0.81 

I found this triple with the Chicago refractor in 1884, 
but it has not been given in any of my previous lists of 
new pairs. 

P 1214. DM. -h33.4387. 
RA. 2 1^ 5 1°»23» Decl. -|.33» 45'. 

A and B. 



1890.633 


205.8 


I 44 


.652 


204.3 


i.33 


.673 


204.8 


1.40 



9 
9 
9 



10.3 

10.5 

10 



36 
36 
36 



1890.65 I 205.0 I 1.39 



10.3 



C and D. 



1890.633 
.652 

6^3 

1890.65 I 245.8 5.06 , 9.8, 10.8 



246.3 


5-07 


10.5, II 


36 


2456 


498 


9.5. JO. 8 


36 


245-6 


5-12 


93. «o.5 36 



1890.633 
.652 

.673 



1890.65 



18.4 
I8.I 

18.5 
183 



A and C. 

112.16 
"2 55 



— . -- 36 

~ f — I 36 
112.58 I — , — i 36 



112.43 t — , — 

This quadruple star was noted by me in 1884, ^^t 
is not included in any of my previous catalogues. There 
is a faint star about 20" from C in the direction of 285®; 
and a 5" pair of faint stars between AB and CD. A good 
many smaller stars in the field. C is No. 4388 of the DM.; 
magnitude 9.3. 

j5 1215. SD. — ii?578i. 
RA. 2 2*» 6»46» Decl. — 1 1» 46'. 

89.7 ' 1.58 ! 9 
90.0 I 1.53 9 

90 9 _[ 1^9 9 

90.2 I 1.53 I 9 



1890.802 
.824 
.840 

1890782 
Near the last pair ; discovered with the 1 2 inch. 



9 

9-» 
9 



36 
36 



1890.69 258.8 I 62.29 8 , — 



ff 1216. 
RA. 22*»i4"'4i* 

1890.496 ' 318.6 I 
.518 I 316.1 i 
-526 I 318.5 

I 317.7 



1890.51 



Lai. 43605. 
Decl. -^28*55'. 

0.65 ' 8.3, 8.5 
0.68 8.5 , 9 
0.60 8.5, 8.5 

8^47 



36 

36 
36 



0.64 I 8.4 , 8.7 i 

I found this pair Sept. 3, 1885 with the 16 inch 
refractor of the Warner Observatory during an evening 
spent with Dr. Swift at that place. Recently the slip of 
paper containing a memorandum of the place of the star 
was found, and it is now measured for the first time. 



387 



3048 



388 



/9 1217. Lai. 43635- 
RA. 22** i5°>33» Decl. -hjo** 42'. 



1890.499 
.518 

-564 



2i6?8 
221.6 
218.3 



o:'68 

0.65 
0.50 



7.3 

7.5 
7.5 



9-5 
10 

"•5 



36 
36 
36 



1890.53 I 218.9 I 0.61 ! 7.4, 10.3 I 

This pair has proved exceedingly troublesome to 
measure. On several occasions when the seeing appeared 
to be excellent there was not the least trace of the com- 
panion. The magnitude in DM. is 7.0. 

/3 1218. VV2 22'?476. 
RA. 22**22"»32» Decl. 4-29** 5'. 



1890.523 
.526 
•534 



517 
54.0 

54.8 



1.48 I 8.7, 8.9 
1.44 I 8.6, 8.8 
1.40 I 8.5, 8.8 



12 
36 
36 



1890.52 I 53.5 I 1.44 I 8.6, 8.8 
Discovered with the 12 inch. 

^ 1219. SD. — ii?593i. 
RA. 22**42'"27* Decl. — ii*'42'. 



1890.802 I 310.0 
.824 I 309.3 
.840 ; 304.3 



0.56 I 8.7, 9.2 
0-55 I 8 8, 9.5 
0.52 I 8.7, 9.5 



36 
36 
36 



1890.82 I 307.9 I 0.54 I 8.7, 9.4 I 

This is a difficult pair, although it was discovered 
with the 12 inch. About 5' np there is a 6" pair. 



j9 1220. tp^ Aquarii. 
RA. 23*»9™35* Decl. — 9*»44'. 

B and C. 



1889.689 

1890.610 
.630 

633 
.660 



267.1 


0.14 


96.2 


0.20 


109.2 


0.25 


— 


0.22 


97.7 


0.23 



9-5. 9-6 

9.0, 9.1 

9.0, 9.1 

9 . 9 



36 

36 
36 
36 
36 



1890.63 I loi.i \ 0.22 1 9.1, 9.2 



A and BC. (-S la, App. II). 



1889.673 


3ii^8 


49-27 — , — 


36 


.687 


311-8 


49-25 


36 


.689 


311-8 


49.48 — , — 


36 



1889.68 I 31 1.8 49.33 I — , — I 

I found in 1889 that the Herschel-Struve companion 
was a close double star, but was able to get but a single 
measure that year. It seemed to be much easier the 
following year, and the difference of the components in 
magnitude was obvious. The late measures indicate a con- 



siderable increase in the angle as well as in the distance. 
The mean result given above includes only the measures 
of 1890. The micrometer was disturbed during the night 
on which the last measure but one was made, and die 
position-angle was, therefore, lost. 

This star has remained absolutely fixed with reference 
to tp^ since the measures by Struve. The large star has 
a considerable proper motion, given as 07350 annually in 
the direction of 89?8, and this is evidently common to 
both stars. It is not unlikely that this will prove to be a 
triple system of the class of which fi Herculis and fi Bootis 
are familiar examples, with the close pair in rapid orbital 
motion. It is probably a difficult object at all times, or 
it would have been detected by some of the many obser- 
vers who have measured the wide pair. In 1880 I made 
a set of measures with the Chicago 18.5 inch, but saw 
nothing of the close pair. 



j3 1221. DM. H-4i?4788. 
RA. 23*^22"i2* Decl. -f-4i*»46'. 



1890.496 

•499 
-518 



U5-7 
1447 
1452 



1-93 
1. 91 

1.89 



9^5 » IO-5 

9-5. lo-S 

9 . '0-5 



36 
36 
36 



1890.50 I 145.2 1.91 I 9.3, 10.5 I 

Discovered by me at the Warner Observatory in 1885 
on the occasion referred to in the note to No. 1 2 1 6 of 
this list. 

/3 1222. DM. H-2?4669. 



RA. 23*»22™23* Decl. -»-2*» 54'. 



1890.802 
.824 
.840 



373 
37.4 
37.5 



123 

1.07 

^•13 



9-2, 9-3 
8.6, 8.7 

9.0, 9.0 



36 
36 
36 



1890.82 



37-4 



1. 1 4 8.9, 9.0 



Discovered with the 12 inch. 

jS 1223. DM. -t-4?5046. 
RA. 23**39™io* Decl. -f-4*» 27'. 

297-0 1-35 8 

298.9 1.34 

1.30 



1890.802 
.824 



.840 299.9 



II 
8.5, 11 

7-7 » IO-5 



36 
36 
36 



1890.82 I 298.6 1.33 8.1 , 10.8 

Discovered with the 12 inch. 

j3 1224. Lai. 46942. 
RA. 23^5o"52* Decl. +55*» 10'. 



6.7, 13 
6.7, 13-5 
6-5 » 13.5 



1890.725 


200.9 


3.98 


•747 


204.8 


3-94 


.760 


204.2 


390 



36 
36 

3« 



1890.74 I J03.3 I 3.94 I 6.6, 13.3 1 
The magnitude of this star in the DM. is 7.5 
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Meaturei of Doable Stars. 



-£2. 
RA. ©•*2"36* Decl. 

1890.785 i73?i 0:27 
.802 1799 0.30 
.879 178.3 I 0.30 



79*3'. 

7 » 7 
6.6 , 6.6 

6.5 , 6.8 



36 
36 
36 



1890.82 I I77-I I 0.29 I 6.7, 6.8 I 

This pair has been single, or non-measurable for the 
last thirty years. The angular motion since the last measure 
of OS in 1858 has been more than 150®. It is not a 
difficult pair now, and the distance should be steadily in- 
creasing, with but little change in the angle. The measures 
indicate a period of about 450 years, with a maximum 
.distance of i". 

& 484. 
RA.o*'3™3o* Decl. 4-51*22'. 



1890.898 


>53o 


1.88 


7.5. '»-5 i 36 


.900 


156.2 


2.01 


7-7, II-5 j 36 


.911 


1546 


1.84 


7.8, 12 , ^6 



1890.90 I 154.6 , 1.91 I 7.7, II. 7 j 

The only other measures of this pair are : 
1878.66 i56?3 1795 /9 2n. 

/J 255. 
RA.o»»5'"38» Decl. -f- 2 7° 45'. 



1890.862 
.879 
.882 



96.7 
99.0 

97 9 

97.9 



0.70 

0-53 
0-53 



7 5» 8 ! 36 
7-5» 9 ' 36 
7.6, 8.3 36 



1890.87 j 97.9 0.59 7.5, 8.4 

Probably not much change yet, as De found : 
1875.76 99?o 0738 De 4n. 







/*393- 










RA. 


o''ia"i8' Decl. 


— 21" 


48'. 




1890.879 


18.4 0.70 


7-6 


. 8 


36 




•893 


17-5 


0-73 


! 7-5 


, 8 


36 




.898 


13. 1 


0.71 


i 7-5 


. 8.3 


36 



1890.89 I 16.0 
Change is uncertain. 



0.71 I 7.5, 8.1 



02:10 rej. 
RA. ©•*ai"i6* Decl. H- 1 5** 22'. 

1890.785 Neither star double. Good seeing. 36 

The smaller star of this wide pair (237® : 96') at 
one time was supposed to be a close pair, but it was 
rejected by OS in the catalogue of 1850. Ma in 1844 
imade a measure of it, marked >very uncertainc. I found 
it single in 1878 with the \%^l^'\nch, and at other times. 
•Clearly there is no occasion for any further examination of 
ithis star. 



H. 1968. 
RA. o** 2 1"33* Decl. — 1 7** 4. 

1890.851 

.854 
.856 



.867 



88?4 


4:19 


86.1 


4.17 1 


88.3 


3-75 


88.4 


3.80 



7 » 9-5 ' 36 

7 . 9-3 I " 
7-8, 9.5 I 12 

8 , 10.5 ' 12 



1890.86 



87.8 I 3.98 , 7.5, 9.7 



The proper motion of this star (Lai. 593) is given 
as 07252 in the direction of 92^ If the direction and 
amount of this motion is correct, the measures of this 
pair show that the small star has a proper motion of its 
own of o7i8 per annum in the direction of 195^5, nearly 
at right angles to the motion of the other star. On the 
other hand, if B is fixed in space, then the correct proper 
motion of A is 0735 in the direction of 6i?2. An extended 
examination of these motions will be found in a paper by 
the present writer in Monthly Notices for January, 1891. 

Ho. 212. 13 Ceti. 
RA. o*»29"»3* Decl. — 4^ 15'. 

1890.785 Cannot see any trace of duplicity 36 
in the large star. Tried all 
powers; seeing fairly good. 

Hough, with the Chicago refractor, thought this was 
a close pair, (90® : 073), but I could see nothing of it. 

O-S15. 
RA. o*' 29"i4» Decl. -♦-48*» 22'. 



1890.879 \ 122.9 
.882 ! 121.0 
.898 , 121.0 



0.20 , 7.5, 8.5 ; 36 
0.11 i 7 » 8.5 I 36 
o>5 1 7-3» 8 I 36 



1890.88 i 121.6 0.15 I 7.3, 8.3 

This star seems to have been rejected by 02 as 
being really single. Apparently no one but Miidler has 
ever seen it double. He gave, 97^3: o.3± (1851.7), and 
noted it as single the following year. It was very doubtful 
to De, 1865. I could see no certain elongation with the 
Hanover 9.4 inch in 1874, and found it single with the 
Chicago i8V2inch 1879, and had come to the conclusion 
that it was not a double star. Even if there has been no 
change, the closeness of the components would account 
for the failures heretofore to see it double. (See A«N. 3017). 

^395- 



RA. o*»3i"9* Decl. —25*26'. 



1890.802 1 14.4 
.824 1 1 1.4 
.83a I II. 9 



0.77 

0-75 
0.69 



6 
6 
6 



6.1 

6.2 

6 



36 
36 
36 



1890.82 ' 112. 6 , 0.74 I 6 , 6.1 , 

Certainly a binary, but the motion is slow. This 
star has a large proper motion, which, according to Arge- 
lander, is 17436 in the direction of 90?3. 
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j3 491* ^ Androroedae. 
RA. o** 32°*54» Decl. H-30** 12'. 



1890.556 
.564 



299-5 
299.2 



•573 i 2996 



28726 
28.07 
28.22 



— . 12 

— , 12.5 



36 
36 
36 



1890.56 I 299.4 I 28.18 
No change since my first measures. 

OS 515. q> Andromedae. 
RA. i^2"32" Decl. 4-46* 36'. 



1890.575 249.6 



.594 
.610 



247.8 
255-0 



0.30 
0.30 
0.36 



5 , 6 



36 
36 
36 



1890.59 I 250.8 



0.32 — , — 



Ho. 215. 45 Andromedae. 
RA. i**4"»26« Decl. -1-37** 5'. 

1890.630 Not double. 36 

.660 Absolutely round with powers to 36 

1500, and fine conditions. Cannot 

be double. 
.675 Perfectly round. Seeing mag- 36 

nificent. 

Ho. gave the angle 259?: (1889.97) i n. There is 
probably some mistake about this star, as it would be a 
very easy pair with this telescope according to the description 
in Ho. 

j^ 1029. C, Piscium. 
RA. i»>7°>27* Decl. H-6« 56'. 

B and C. 



1890.903 


249.4 


0-75 


» 13-5 


Z^ 


.911 


248.6 


1.02 


— , 135 


36 


939 


248.5 


0.77 


— » 135 


36 



1890.92 I 248.8 I 0.85 I — , 13.5 



A and B. {S 100). 



1890.91 1 
•939 



63.2 
639 



23.76 
23-65 



36 
36 



1890.92 



^3-5 I 23.70 



There does not seem to be any change in the small 
star since my measures in 1888. 

Polaris. 
RA. i^ i4°*46* Decl. H-88* 40'. 

A and C. 



1890.785 
.802 



83.0 
83.7 



44.70 
44.67 



, 14.5 

. 15-5 



36 
36 



1890.79 



833 44-68 I — , 15 



A and D. 



1890.785 
.802 



i69?2 
170.7 



82:80 
82.86 



14 
14 



36 
36 



1890.79 



14 



170.0 I 82.83 I — 

In 1884 I examined Polaris with the Chicago refracto 
and measured the places of the nearest stars I could s( 
with that instrument. The measures, which have never b« 
published, are as follows : 

1884.74 88?o 
1884.74 172.2 

These are small stars with the 36 inch. There 
nothing nearer than the 2 companion. 



43-28 — 
82.68 — 



«3 
12 



I n. 
I n. 







U4. 






RA. 


i*>i4"59* Decl. -f-io** 55'. 




1890.851 


69.6 


0.41 


8 . 9 


36 


.879 


69.7 


0.40 


7-5. 8-5 


36 


.882 


67.2 


0.43 


75. 8-5 


36 


•903 


70.2 


0.38 


8 , 9 


36 


1890.88 


69.2 


0.40 


7.8, 8.8 





SQme of the measures made heretofore are vei 
discordant, and would appear to indicate rapid motion 
but it is now quite certain that the change is rather slon 
Both angle and distance seem to be diminishing. 



/3 506. 7} Piscium. 
R.\. i**2 5™4* Decl. -4-14** 44' 



1890.725 


13.0 


0-95 


.777 


16.0 


1.02 


.840 


I4.I 


1. 01 



— , II-5 

— , IO-5 

— . II 



36 
36 
36 



1890.78 



14.8 



0.99 I — 



I I 



H. 2061. 



RA. i^3o»2* Decl. — 18*» 8'. 



1890.936 
-939 



322.7 
322.2 



6313 
62.98 



7.5* 

7.5 * 



9-5 

ID 



36 
36 



1890.94 I 322.4 I 63.05 I 7.5 , 9.7 I 

This star has a large proper motion, 07414 in tli 
direction of ii6?5. There are no other meastires of tk 
companion with which to compare these. Herschel ga? 
the angle 326?7, and estimated distance 30". Evident) 
there would be but little change in the angle. 

iS 736. 

RA. i**39"38* Decl. -f-38*» 20*. 
A and B. 



1890.898 

.900 
.911 


209.4 
208.3 

210.2 


0.75 
0.80 

0.75 


8.5, XI 

8.5, II 
8.5, II 


36 
36 


1890.90 


209.3 


0.77 


8.5, II 
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A and C. (2:157). 



1890.898 


ii6?6 


12:63 


.900 


115-6 


12.59 


.91 1 


II5-5 


12.46 



— , 8.6 

— , 8.7 

— , 8.7 



36 
36 
36 



1890.90 I 115. 9 I 12.56 j — , 8.7 I 

There is no change in the wide pair since the 
neasures o( S in 1832. The close pair was discovered 
vith the 6 inch on Mt. Hamilton in 1879. These are the 
)nly other measures : 

1879.94 209?o o786 j3 3n. 



fi 1016. 
RA. i*»42"52* Decl. -f-32** 29'. 



1890.898 


27.1 


059 


.900 


28.0 


0.56 


.911 


28.4 


0.63 



8-5, 
8.5 ► 
8.5. 



8.5 
8.5 
8.5 



36 
36 
36 



1890.90 I 27.8 I 0.59 I 8.5, 8.5 

There are no other measures of this pair 



Ho. — . 
RA. i^44"32» Decl. 



24*^ 4'. 



1890.903 
.91 1 

•939 



179-3 
176.9 

1763 



0.36 

0.39 

0-35 



8 

7 
7-5 



8.2 

7.1 

7-7 



36 
36 
36 



1890.92 j 177.5 i 0-37 I 7.5 » 7-7 I 
Discovered by Hough. From Gould's Journal, No. 215. 



/S512. 
RA. i*»47™i2* Decl. 



890.564 


25.8 


1.60 


-573 


24.0 


1.69 


.610 


21-5 


1.64 



18*^42'. 

8 , 12.5 
8.7, II 

9 f II-5 



36 
36 
36 



1890.58 



23.8 



1.64 I 8.6 , 1 1.7 I 

This star is the distant companion to y Arieds, 
neasured by Sh. The only other measures of this pair arc : 

1878.01 27?3 1:45 j9 2 n. 



2:186. 
RA. i*»49"4i* Decl. -f-i** 15'. 



7-5 » 7.5 
6.5, 6.5 



1890.879 


229.4 


033 


.882 


225.8 


0.32 


.890 


226.1 


0.28 



36 

36 
36 



1890.88 227.1 0.31 I 7.0, 7.0 



The angular motion has been about 160® since 1831. 
lome of the measures are very discordant. The period 
annot be less than 120 years. (Sidereal Messenger, 
i'ebruary, 1891). 



^ 513- 48 Cassiopeiae. 
RA. i**52"7* Decl. -f-7o® 19' 



1890.594 
.610 

•633 
.652 



309-1 

3099 
306.6 

308.7 



or6o 
0.48 

0.58 
0.56 



5 



1890.62 I 308.6 0.55 1 — 



7-5 



This will soon be a very difficult object, 
will be principally in distance, and in a few 
probably be out of the reach of the large tele 
measures down to this time indicate a peric 
less than 40 years. 

OS 38. Y Andromedae. 

RA. i»»56"32* Decl. -f-4i*45'. 

B and C. 

1890.526 Elongation doubtful with i90( 
Distance much less than o?i. 
• 573 Seems to be slightly elongated i 
304?6. Distance decidedly le; 
than oTi. 
.594 Elongation, if any, too uncerta 
to measure with the highest powe 
.660 Tried with all powers, and tl 
elongation, if any, is so slight th; 
any measure would have no valu 
Seeing magnificent, and the st; 
nearly in the zenith. 
It will probably be several years befo 
separates sufficiently to be fairly measurable wit 
instruments. When the distance is not less 
set of measures can be made which will giv 
with general accuracy, when taken in connect 
old measures. 



RA. 



2*»IO"3' 



Hastings. 
Decl. 



1890.939 

•955 
.974 



342.3 


2.26 


341.6 


2.27 


340.3 


2.1 I 



i8»47'^ 

8 , 8.2 
8 . 8.3 
8 , 8.4 



1890.95 I 341.4 i 2.21 I 8 , 8.3 

The change in this pair is clearly the res 
motion, but this does not correspond to the p; 
derived from the meridian observations whi 
0^24 in the direction of 186*^. Considering 
the apparent motion of B is about o7i ann 
direction of 54®. These stars are probably si 
components of 61 Cygni, and have each a difi 
motion. 





Mira Ceti. 




RA 


. 2** 1 3" 17* Decl. 


-3*^31'. 


1890.709 
.840 


87.9 
88.4 


73-70 
74.18 


— , 12.5 

— » 13 



1890.77 



88.1 73.94 — , 12.7 
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I found this faint star at Chicago. It is between the 
variable and Herschel's companion. The only other 
measures are : 

1878.88 9o?o 74"7o /? 2n. 

H. 3498. 
RA. 2^ i6"43* Decl. —28* 25'. 

1890.840 No companion of any kind seen. 36 
Good seeing. 

H gave the magnitudes 7 and 16, and the distance 
lo^i, with the note, » Triple ? Excessively difficult c The 
principal star is Lac. 711. 

p 740. 
RA. a**4o'"29* Decl. -4-29** 1 1'. 

1890.652 Large star certainly not double. 36 
.840 Not double. Both stars round. 36 

As a wide pair this is /3 307. Subsequently I exa- 
mined it with the 6 inch, and thought the large star was a 
very close double. This is probably not the case. 

H. 3535 
RA. 2»*44™42* Decl. —28^ 26'. 

1890.832 Not double. 36 

This star, B.A.C. 883, Herschel thought was a close 
pair. I have never been able to see, nor has any one 
else, so f^u* as I know, except that it was noted as elon- 
gated by Wilson at Cincinnati. I do not think it can be 
really double. 

fi 524. 20 Persei. 

RA. 2»*46'"9* Decl. -f-37* 51'. 

A and B. 



1890.594 


287?5 ' 


0:17 


5 , 


6 


36 


.610 


288.0 


0.20 


5 » 


6 


36 


.630 


287.2 


0.17 


t 


— 


36 



1890.61 

1890.594 

.610 

.630 



287.6 ^ 0.18 1 5 

AB and C. (-S 318). 
237.5 14.07 ; — 



2371 
2371 



14.06 
14.10 



• , 90 


36 


■ . 9-5 


36 


> 


36 



1890.61 



237.2 14.08 , — , 9.2 I 

The close pair is in rapid motion. The change in 
angle is about 50^ since 1878. The distance is steadily 
decreasing. 

P 525. B.A.C. 920. 

RA. 2'* 52"o* Decl. -^2l*» 8'. 

1890.851 I 123.2 



.867 
.879 



1 30. 1 
3032 



0.36 


6.7 , 6.8 


36 


031 


7.5 » 7.5 


36 


0.32 


7-5 » 7.6 


36 



1890.87 I 122.2 I 0.33 I 7.2, 7.3 I 

The distance has certainly diminished since I found 
this pair in 1875, and the angle seems to be slowly in- 
creasing. It is a binary beyond question. 



Algol. 
RA. 3** o™2 1* Decl. H-40* 30'. 

1890.660 At first a suspicion of a slight $6 
elongation with 2600 in a nearly 
north and south direction, but too 
vague to place any reliance on. 
First class night. o**i5'"S. T. 
.687 Star appears symmetrical under 36 
all powers. 23**5o"*S.T. 

None of the stars which have been supposed from 
spectroscopic observations, to be close doubles have shown 
any evidence of the fact when examined with the large 
telescope under the most favorable conditions. It is possible 
that some other explanation will be found for the recurrent 
phenomenon first discovered by Miss Maury in the Harvard 
spectrum photographs. At all events, it is hardly worth 
while, until the method has been verified upon some of 
the numerous known pairs suitable for this purpose, to 
consume the valuable time of the great telescope in a 
further examination of objects of this class. 

/3 84. 
RA. 3^io™5* Decl. — 6*» 22'. 



1890.882 


2 8°0 


0:72 


6.7, 


7.2 


36 


.890 


30.2 


0.66 


6.5, 


6.6 


36 


.893 


24.7 


0.75 


7.0, 


7.5 


36 


.906 


26.2 


0.78 


70 » 


8.0 


36 


1890.89 


273 


0-73 


6.8, 


7.3 





This pair is much easier now than it was when I 
found it with the 6 inch in 1872. It is not certain that 
there has been much change in the angle. 

1875.85 io?3 0:44 De 5n. 
1879.39 32.4 0.72 j9 5n. 



A. C. 2. 95 Ceti. 
RA. 3*»i2"i2* Decl. — 1*» 22'. 

1890.882 Nothing seen of the companion. 36 
Good seeing. 
.867 Tried all powers with favorable 36 
conditions, but the small star 
could not be seen. 

This is the most mysterious and strange double star 
in the heavens. I have tried it, first and last, perhaps 
hundreds of times with apertures all the way from 6 to 36 
inches without being able to see any trace of the little 
star. At the time of its discovery by Alvan Clark with a 
7 Vj inch refrator, the distance was o?7, and the angle was 
measured by Dawes in 1854. In 1888 I got two measures 
of it with this telescope, but it was very difficult, the di- 
stance being 0745. If the small star is not variable, and 
it is not at all probable that it is, it must be in very rapid 
motion. I hope to watch it carefully here after. A new 
pair was found in a low power field with this star, which 
is given in the accompanying list of new stars (j3 1 1 7 7). 
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ff 878. 66 Arietis. 
RA. 3*»2i"26* Dccl. -f-22« 23'. 



1890.882 


79-7 


1740 


6 . 135 


36 


.890 


72.9 


I 25 


6 , 13.5 


36 


.898 


75.8 


1.23 


5.5 » 14 


36 



1890.89 I 76.1 I 1.29 I 5.8, 13.7 

The only other measures are : 

1881.06 78?o iTio /S 2 n. 



RA 


^536. 
•3''39°8' Decl. +a3»49'. 




1890.689 
.867 
.879 


317-7 
3aS« 
3»4-3 


0.22 
0.14 
0.3 1 


8 , 8.5 
8 , 8.5 
8 , 8.5 


36 
36 
36 



1890.81 , 322.4 I 0.19 I 8 , 8.5 I 

This is one of the stars in the Pleiades, and is the 
principal star of the wide pair, S 437. It is i"*i3" prece- 
ding Alcyone, and 4' 52"' north. The change has been 
principally in distance, and it is now a difficult pair. The 
only other measure is : 

1878.69 336?4 0:44 jS 3n. 

i»537. 



RA. s^ 39"53' I^ecl. 4-24^ 28'. 



1890.879 I 185.8 

.882 I 186.0 

.890 I 182.5 

1890.88 184.8 



0-45 I 8-5 » 10-5 

0.44 I 8.2 , 9.5 

0;55 1 8-5_i 9:1 

0.48 I 8.4, 9.8 



36 
36 
36 



This is also in the Pleiades. Probably unchanged. 
1877.91 i85?9 or6o ^ 30. 



H. 338. 30 Eridani. 
RA. 3''46''47' Decl. — 5''43'- 
1890.867 Large star certainly single. 



36 



De thought the large star elongated in 165®. I 
always found it round with the 6 inch, and it is surely 
single now. 

^545- 
RA. 3**59"24* Decl. 4-37** 4a'. 



1890.775 


310.6 


i«7 


8 . 


IO-5 


36 


.785 


3II5 


»-05 


« . 


10 


36 


.802 


309.6 


1. 18 


« . 


II 


36 


.824 


30S.S 


0.97 


8 , 


10.8 


36 



1890.79 I 3I0.I 



1.09 



8 . 10.6 



jS 545 and 0£ 531 



1890.775 
.785 



208.1 
208.2 



235.60 
23543 



36 
36 



fi 545 is ^^^ ^^^ us^^ ^o^ measuring the parallax 
of 0^531, the latter having the same proper motion as 
50 Persei. OS suspected the latter to have a very minute 
companion. The 36 inch failed to show any near attendant. 
There is probably no change in the pair above measured. 



1878.24 3io?o 



1T02 



|S4n. 



2^ 518. 40 Eridani. 
RA. 4**9"'52« Decl. —7*' 47'. 



1890.681 
.709 
.760 

•775 



1890.73 



99-5 


2-73 


— J 


^ 


36 


99.0 


2.80 


— J 


^ 


36 


100.9 


a-43 


— J 


, 


36 


100.4 


a. 75 


^ 


, 


36 


100. 


2.68 




, 





1890.78 I 208.1 I 235.51 I — , — 



0£ 79. 55 Tauri. 
RA. 4*> i3"2* Decl. -Hi 6* 14'. 



1890.660 

.673 

.675 
.681 



85.7 
89.8 

89.6 

86.6 



0-35 


7 , 


8 


36 


0.48 


6 , 


7-5 


36 


0.36 


6 , 


75 


36 


0-35 


6.5, 


7-5 


36 



1890.67 



87.9 0.38 I 6.4, 7.6 



Certainly a binary, but the period will be rather long. 
The angular movement has been 63® since 1846. 



71 Tauri. 
RA. 4** 1 9"30» Decl. -f- 1 5® 2 1 '. 

1890.681 Certainly not double. 36 

This star was suspected to be a close pair by the 
observers at Cambridge. I have examined it a good many 
times with various instruments, but never saw anything 
suspicious. I do not think it is worth while following this 
up any longer. 

-S547. 
RA. 4*> i9"48* Decl. — i* 40'. 



1890.802 


28.9 


2.07 


8.5, 


9-5 


36 


.824 


28.3 


1.92 


8.3, 


9-5 


36 


832 


28.3 


2.05 


8.7, 


10 


36 



1890.82 I 28.5 I 2.01 I 8.5, 9.7 

The change in this pair is due to proper motion 
(See Observatory, }an. 1891). The apparent annual move* 
ment of the small star is 0T052 in the direction of i37?8. 



2! 554. 80 Tauri. 
RA. 4*» 23"i 7* Decl. 4- 1 5** 23'. 

1890.879 Single with aU powers. 



36 



It was examined on several other nights with the 
same result. 



399 



3048 



400 



ff 550. Aldebaran. 
RA. 4^ 29»2« Decl. -M 6*» 1 6'. 

A and B. 



1890.856 
.862 
.890 



io8?5 
109.9 
108.6 



31:40 


— , 14 


36 


3137 


— , 14 


36 


3124 


— . 14.5 


36 



1890.87 1 109.0 3>.34 I — , 142 



C and D. (jS 103 1). 



1890.851 


278.9 


j >-78 


II , 13 


36 


.862 


2775 


' 2.08 


1 


36 


.867 


281.3 


1.94 


II , 13s 


36 


.882 


278.6 


1-57 


11 , 14 


36 



1890.86 I 279.1 I 1.84 I II , 13.5 



A and C. 



1890.854 


34-4 


.856 


34.1 


.862 


34-6 


.867 


34.3 



(2; 2, App. II) 

117.36 
II7I9 

116.98 

116.55 



1890.86 



34.3 1 117.02 



12 
12 

36 
36 



The measures show that B has the same proper 
motion as Aldebaran ; and also that C has a proper motion 
of its own of 0^095 in the direction of io9?6. D appears 
to be moving with C. For a full examination of the various 
measures of these stars and their motions, see paper by 
the present writer in Monthly Notices for March 1891. 

RA. 4*'44"™33* Decl. -hio* 52'. 
A and C. 

1891.052 I 152.2 • 18.22 I 6.8, 13 I 36 

I have looked at this star a number of times without 
seeing any trace of the close pair, so that there is no 
doubt of rapid change. The only measures are : 



1879.00 i7?5 

1879.00 148.5 



0-35 
18.35 

i»552. 



I? .1 n A and B. 

/9 in AB and C. 



RA. 4**45"3* Decl. -t- 1 3^ 27'. 



1890.898 


154.3 i 


0.30 


6.8, 10 


36 


0-939 


160.2 


0-39 


6.8 , 10.5 


36 


1-055 


155.5 


0.30 


7 , 10 


36 



1890.96 I 156.7 , 0.33 1 6.9, 10.2! 

This was discovered with the Chicago telescope in 
1877. It was not measured, but the distance was estimated 
or8y and the position-angle 360®, the magnitudes being 
given as 7 and 10. There has been a wonderful change 
in the distance, and it is now one of the most difficult 
pairs I have measured with the large telescope. I have 



examined the original record made at the time of th< 
discovery, and there is no reason for supposing that ai 
error of 180® was made in estimating the angle. If i 
was correctly put down, there has been rapid motion ii 
the angle as well as the distance. It is more than pro 
bable that it will prove to be a very rapid binary. 

De 5. 7 Camelopardi. 
RA. 4**47"4i* Decl. +53^34'. 

A and B. 



890775 


297-9 


i"o5 


•777 


301.5 


103 


.785 


306.8 


1.04 



— , 10.5 

55. 10 
— . 10 



36 
36 



1890.77 I 302.1 



1.04 — 



10.2 



Discovered by De in 1864. There is little, if any 
change. 

1865.33 309?! i724 De 8 n . 



fixed. 



The distant star which makes 2^ 610 is relativelj 

1^ 555. P Orionis. 
RA. 5»»8™47» Decl. — 8*^20'. 

B and C. 

1890.775 Small star appears to be single ^6 

with all powers. 
.829 Small star absolutely round with 36 

all powers. 
.840 Carefully examined with all powers 36 

up to the highest. No indication 

of duplicity. 
.890 Fine seeing. B is round. 36 

This star has resisted all recent attempts to resolve 
or elongate it. It may not be double after all, but should 
be watched for a few years longer. 





fi 190. 


Orionis 82. 




RA. 5*»i4"38» Decl. 8^9'. 




A 


and B. 




1890.939 


3599 


0.50 1 8 , 8.1 


36 


0.955 


359.9 


0.61 


8 , 8.1 


36 


1055 


355.6 


0.52 


8 , 8.1 


36 


1890.98 358.5 


0.54 




AB and 


c. (2; 692). 




1890.939 


4-2 


34.82 


— , 8.7 


36 


1.052 


36 


34.97 


' 


36 


1890.99 


3-9 


34.90 


— , — i 





The close pair was discovered with the 6 inch in 
1874. The J! companion is fixed, and there is not much 
change in the new pair : 

1876.15 355-3 0:71 De 4n. 



40I 



3048 



402 



jS 888. o^Aurigae. 
RA. 5**i6"*29* Decl. H-37** 17'. 



1890.936 

0939 
1033 


i67?2 
168.1 
166.1 


8:64 ' 
8.69 i 
8.46 


6 , 135 
6 . 13 
— » >3 


36 
36 
36 



1890.97 I 167. 1 I 8.60 I 6 , 13.2 I 

There would seem to be a change in the distance. 
The following are the only other measures : 

1880.14 i7i?o 7791 jS 4n. 



2:711. 

RA. 5»»2i'»38* Decl. 4-54^ 35'- 

1890.838 Fine seeing; nothing seen of any 36 
third star. 
.840 Both stars round. Certainly not 36 
double. 

In 1865 De. thought the larger star was double. 

^557- 
RA. 5**23»i6* Decl. -♦-3° 3'. 



P 752. 
RA. 5** 39" Decl. -»-47*> 46'. 

1890.660 This star is certainly not double. 36 

This was suspected to be a very close pair with the 
6 inch on Mt. Hamilton in 1879. 





B 


and C. 








1890.882 

.890 

.939 


148.5 

145-7 
147.8 


0.38 

0-35 
0-35 


i 9 , 
9 » 
9 » 


9 
9 
9 


36 
36 
36 


1890.90 


147-3 ! 0.36 
A and BC. (2 


' 9 , 

721). 


9 




1890.890 
•939 


150.1 
»495 


24.55 
24.68 


1 

» 


7-5 
7.6 


! 36 
i 36 



RA 


/9 1056. ft Ononis. 
•5*" 55^^47* Decl. 4-9' 39'^ 




1890.775 
.840 

•974 


2 72?4 

273 I 
272.5 


i7!''Oi 
17.17 

17-15 


4 , 14 

4 , 15 

— . 13-5 


36 
36 
36 



1890.86 ' 272.7 



17. II . — , 14.2 



/9 1058. 4 Geminorum. 
RA. 6»»3"i3* Decl. 4-23* T. 



1890.939 


283.0 


0.27 


6.1 , 6.2 


' 36 


1.052 


2777 


0.27 


6.5, 6.6 


: 36 


».o55 


283.3 


0.31 


6.3, 6.5 


36 



I89I.OI I 281.3 I 0.28 I 6.3, 6.4 

Comparing these measures with those of last year, a 
change in the distance seems probable. 

1889.13 i04?3 0741 /? 2n. 



1890.91 I 149.8 I 24.61 , — , — j 

There is no change in the 2 pair. The only other 
tneasure of the close pair is : 

1878.16 i42?4 0^46 j3 2n. 

|!^ 1032. a Orionis. 
RA. 5** 32^43* Decl. —2* 40'. 



1890.785 348.6 [ 

.829 1 351.6 I 

.832 ; 354-6 ! 

I 351-6 



0.31 ! 4 . 5 
0.30 i — , — 
0.25 



36 

36 



—I — I 36 



1890.81 ; 351.0 I 0.29 — , — 

The first set of measures gives : 

1888.81 357?o 0:26 4n. 

P 1007. 126 Tauri. 
RA. 5*»34°'22* Decl. -4-i6« 28'. 

1890.785 Single with 1000. 



fi 1008. 9y Geminorum. 
RA.6»»7°»38* Decl. -♦-22«32'. 

1890.903 I 295.3 1. 12 I 3.5 , II 

•939 295.5 i->i — , II 

^955 2^7.6^ |_ 1^02 -- ,10 

296.1 J 



36 
36 
36 



1890.93 



1.08 — , 10.7 



Ho. 237. 



36 



1 have not tried this star before since I focind it 
with the 12 inch on Mt. Hamilton in 1881. 



RA. 6*»35"»47* Decl. -^3* 22'. 

1890.939 No double star found here. All 36 
the stars round. 

Ho. describes this as an equal pair of 7^5 stars, 
with a distance of 073. There is certainly no double star 
in or near this place. All the stars in the vicinity were 
examined. 

A.G.C. I. Sirius. 

RA. 6»»39~53« Decl. - 16^33'. 

1890.252 j 359.6 j 4.17 — , — 36 
.269 361.6 ' 4.20 I — , — 36 
•304 i 3568 4.ig i — , — 36 



1890.27 
1890 785. 



1890.829. 



3597 ' 4.«9 ' — » — 

The seeing seems to be very good, and 
although Sirius is perhaps an hour and 
a half from the meridian, apparently the 
companion should be seen if it can be 
seen at aU this year. 
Followed it a long time, using various 
powers but could not see anything of the 
companion. The seeing is excellent. 



403 



3048 



404 



1890.840. 



i8qo.939 



Followed Sirius for some time under 
favorable conditions. The companion 
could not be seen. 

Fine seeing. Tried all powers; no trace 
of the small star. 



I am surprised to find that the companion has passed 
beyond the reach of the large telescope. I had supposed 
that it would be measurable even at the minimum distance 
if the theory of its movement is substantially correct. It 
will probably not be seen again for several years. The 
measures given above were made with great difficulty. In 
consequence of my absence on the eclipse expedition, the 
measures were delayed two or three months beyond the 
usual time, and Sirius was long past meridian when these 
observations were made. The present indications are that 
the period will probably not be more than 53 years. I 
have recently compiled a complete list of the measures of 
the companion down to this time which will be found in 
Monthly Notices for April 1891. 

1*756. 
RA. 6^41™ Decl. -1-39° 35'. 

1890.785 No double found in or near this 36 
place. 

This star was suspected to be a close pair with the 



6 inch. 



02 165. 45 Geminorum. 

Decl. -m6*'9' 



RA. 7*'i"*29* 



1890.939 

.955 
•974 



54"o 

515 
53-5 



3"29 

3-35 
3.12 



6 
6 
6 



13 
12 

12.5 



36 
36 
36 



1890.96 53.0 i 3.25 I 6 , 12.5 ! 

The change in this pair is due to proper motion. 
The apparent motion of B is about o7i per annum in the 
direction of 358?4. 



^ 


1009. 


T Geminorum. 






RA. 


^h^m^^s 


Decl. -^30** 2 


6'. 




1980.903 ' 


177.0 


1.75 ' 4-5, 


"5 


36 


0939 ' 


180.9 , 


1.94 i — , 


14 


36 


0955 1 


1739 


I-5I 


> 


'3-5] 


36 


1.052 


178.6 


1.79 


t 


'3 


36 



1890.96 177.6 ; 1.75 : — , 13.2 j 

There has been no material change in this pair since 
my measures in 1882. 

02^171. 
RA. 7*»i8™53* Decl. -♦-3i*» 52'. 

1890.890 j 130.0 1. 16 7.5, 9 I 36 

.903 ! 130.4 I 1. 19 I 7.8, 10.5 1 36 

.936 ! 132.4 i 1.04 I 8 , 9.5 36 

1890.91 j 130.9 1.13 7.8, 9.7 ] 

There is very little, if any, change in this pair since 
the first measures. 



RA. 7''25"*3o' Decl. +33*' 7'. 



1890.898 i i5o?5 



•903 
•936 



I50-3 
»5o-3 



6:46 

6.55 
6.24 



8.3, 9-5 

8 , TO 

8.5, 10.5 



36 
36 
36 



1890.91 I 150.4 I 6.42 I 8.3, 10 
No change in this pair. 

Procyon. 
RA. 7»»33«»i* Decl. -♦-5« 33'. 

1890.785 Carefully examined with various 36 
powers. Nothing nearer than the 
old companion. 

iJ579- 



RA. 7^26™4o* Decl. 4-33** 23'. 



1890.890 
.898 

•903 



213-7 

2143 
213.8 



0.86 
0.83 
1. 01 



8 , ID 

7-7 » 95 



36 
36 



8 , 10.5 36 



7.9 



10 



1890.90 i 213.9 { 0.90 

The only other measure of this is : 

1878.24 219?! 0T84 j3 in. 

The principal star with two distant companions make 
OS ITS' ^^^ close star was discovered with the 6 inch. 

-Si 143. 
RA. 7»»4i°»4i* Decl. -hs'' 42'. 

This is one of the missing pairs of 2, As it could 
not be found by Struve himself, it is hardly worth while 
attempting to recover it. It is evidently in some other 
part of the sky. I examined all the stars in this vicinity 
with the 36 inch, and there is certainly no pair here an- 
swering Struve's description. 

/} loi. 9 Argus. 
RA. 7*'46"*i3* Decl. — 13O35'. 



1890.249 

.252 
•255 

.269 


88.3 
84.8 
83.0 

82.4 


0.28 

0.29 

031 
0.34 


* 
> 


36 
36 
36 
36 


1890.26 


84.6 


0.31 


f 




1890.903 

0.939 

1.052 


89.6 
82.9 
92.4 


0.34 
0.44 

0.31 


5-5. 6.5 
6 , 6 
6 , 6.4 


36 
36 
36 



1890.96 



88.3 I 0.36 I — , — 



A binary in rapid motion but the measures are too 
few for the accurate determination of the period. The 
angular motion since 1875 is about 160^. 



405 



3048 



4o6 



02:185. 

RA. 7*»5i"'7» Decl. 4-1** 27'. 



1890.903 


8?i 1 


0720 


6.8, 6.9 


' 36 


0-939 


3-6 


0.21 


6.8, 7.2 


36 


1.052 


6.2 ; 


0.24 


7.0, 7.2 


36 



1890.96 



6.0 



0.22 ' 6.9, 7.1 



There are very few measures of this pair. It has 
generally been noted as single, or doubtful. It may be in 
rapid motion, but the measures are insufficient to decide. 



/J 205. 
RA. 8**27"54« Decl. 



24* 12' 



1890.274 
.282 



82.2 
81.6 



0.65 
0.75 



7-5 » 7-5 i 36 
- , - '36 



1890.28 



81.9 



0.70 I — , — 



Retrograde motion. The angles in the following 
measures are changed, when necessary, to the same side. 



1874.19 


i3o"± 


0:7 ± 


P 


1878.53 


100.3 


0.63 


Cincj 3 n . 


1882.21 


96.6 


0.5 ± 


Sp 3n. 


1886.17 


90.1 


0.80 


Wilson 2 n 



€ Hydrae. 
RA. 8*»4o»25* Decl. -f-6«52'. 

A and B. 

1890.903 I 171.8 0.21 I 3.5, 5.5 
.939 . 168.3 : o»7 ! 3-5. 6.0 



36 
36 



1890.92 i 170.0 



0.19 I — , — 



The close pair, discovered by Schiaparelli in 1888, 
appears to be in rapid n^otion. These are the only measures : 

1888.28 i42?o 0:21 Shp. 6n. 
1888.98 154-4 0.26 P an. 

The measures indicate a motion of 16® per annum. 



1890.356 

•375 
.422 



1890.38 



^1071. 6 Ursae Majoris. 
RA. 9**a5"5o* Decl. -f-sa* ii'. 

78.1 I 

80.2 ; 

790 _ 
79.1 



5.»i — 
4.62 

4.88 



«3-5 



36 
36 
36 



4.87 ' - , - 



It is evident that the companion has the same 
proper motion as the large star. The measures of last 
year were: 

1889.23 74?9 5:09 ^30. 

As the bright star has a proper motion of 1T12 in 
the direction of 240^ the distance of the companion at 
the date of the above measures should be a Uttle more 
than 6' if it had not the same movement. The stars are 
certainly physically connected. 



A.C. 5. 8 Sextantis. 
RA. 9*>46»34* Decl. —7* 32'. 



1890.252 ' 


Ii4?6 


0^25 


— 


' 1 


.269 j 


113-9 


0.36 


— 




.280 , 


111.2 , 


0.30 


— 


^ — 


.301 ' 


1 16.8 ' 


0-39 






1890.27 i 


1 1 4. 1 ' 


032 


— , 


— 



36 
36 
36 

36 



An interesting binary, of which there are too few 
measures. The period will probably be not far from 60 years. 

Regulus. 
RA. 1 o** 2"o* Decl. -f- 1 2** ^^'. 

B and C. 



1890.255 
.269 
.282 



86.0 
86.8 

84.2 



3.01 

336 
2.78 



36 
36 
36 



1890.27 



857 



305 



There is no change in the double companion to 
Regulus since my first measures in 1878, and therefore 
both have the same proper motion as the large star, which 
is 0^267 in the direction of 2 74?5. 



/} 1077. a Ursae Majoris. 
RA. io*»56"i9* Decl. -f-62'» 24'. 



1890.249 
.252 

•»55 
.269 



317-4 
322.9 

321 3 
318.6 



0.87 
0.83 
0.79 

1.00 

0^7 



36 
36 
36 
36 



1890.26 I 320.1 
The angle appears to be diminishing : 
1889.19 326?i 0^91 1? 4 n 

fi 794. 
RA. ii**47"i3* Decl. -f- 74*26'. 





A 


and B. 






1890.326 


125.8 


> 0.40 i 


— , — 


36 


.337 


129.1 


0.59 


— J — 


36 


•373 


1273 


0.53 


— , — 


36 


.375 


125.4 


0.48 ; 


— , — 


36 


«890.35 


126.9 
A£ 


0.50 

1 and C. 






1890.373 


72.0 


5.64 


— , 14 


36 


•375 


7»-7 


579 , 


— . «35 
, 13.7 


36 


1890.37 


71.8 


571 . 






AE 


> and D. 






1890.373 


78.7 


26.79 ; 


— . «3 


36 


•375 


78.5 


26.67 : 


— . «3 : 


36 



1890.37 



78.6 j 26.73 — , 13 



407 



;048 



408 



The two distant companions are now seen and 
measured for the first time. There seems to be considerable 
change in the close pair. 

1881.34 io6?6 0:42 |S 5n. 



/? 1082. 78 Ursae Majoris. 
RA. i2»»55°'35' Decl. H-57<> i 



1890.252 


77°4 


1-35 


•255 


78.1 


I 43 


.280 


75-1 


1. 61 



36 
36 
36 



1890.26 



76.9 



1.46 



JS* 1728. 42 Comae. 



R.\. i3»*4"»io» Decl. -+-i8^ 10'. 



1890.326 

•331 
.334 
•337 



8.0 
10.2 

7.8 

II. 4 



0.84 

0.54 
0.66 

0.78 



1890.33 



93 



0.70 — 



36 
12 

36 
36 



-2^1733- 



K\, i3**io"™27* Decl. -t-17" 53'. 



1890.331 

•334 
•337 



126.0 
126.6 
125.8 



450 
4-93 
4.97 



8.5, 10 



12 

36 
36 



1890.33 126. 1 I 4.80 I — , — 

No change since Struve. 

^ 800. Comae 201. 
RA. 13*^10^49* Decl. -f-i7° 40'. 



1890.331 I 113. 5 
.334 i 1 16.0 
.337 ^16.9 



2.13 
1.96 
1.98 



8 

7 
7^5 



10.5 


12 


10 


36 


10 


36 



2.02 



1890.33 ! 1 15.5 

The following are all the measures : 
1881.36 i2i?5 1:27 

1888.39 120.2 2.22 



7.5 » >0.2 



P 4n. 
Comstock 3 n 



j3 806. 
RA. i4**33""27* Decl. — 25*^46'. 

A and B. (New). 



1890.375 


96.9 


0.70 


7-5 » »o 


36 


.383 


96.1 


0.72 


7 » 9 


36 


.406 


959 


0.59 


7-5. 9 


36 



1890.39 



96.3 I 0.67 7.3, 9.3 



C and D. 



1890.375 


343-2 


134 


.383 


345-6 


1.20 


.406 


345-9 


1.07 



8 , 9 
8.5, 9-5 
8.5, 9 



36 
36 
36 



1890.39 I 344-9 I I-20 I 8.3, 9.2 



A and C. 



1890.375 
•383 

.406 



67?2 

67 5 
67.3 



71:28 
71.60 

7157 



36 
36 
36 



1890.39 I 67.3 I 71.48 — , — 



1890.375 

•383 


A and 

330.2 
3290 


a. (New). 

17.78 - 

17.79 — 


» 13-5 
» 13 5 


36 
36 


1890.38 


329.6 


17.78 


— 


. «3S 





The double companion to the principal star was di& 
covered at the Washburn Observatory in 1881. The 
36 inch shows that the larger star is also double, so that 
it is now a fine quadruple group. The following are the 
only other measures : 



1881.44 


347?8 


172 2 


CD 


i? 3n. 


1881.42 


67.4 


71-50 


AC 


fi an. 



^ 31^ 

RA. i4*'46°>59* Decl. 4-19** 13'. 





A 


and B. 






1890.340 

•356 
.364 


190.8 
191. 1 
188.9 


I*- 33 
1.40 

1.46 


8.3 » 9.5 
8.5, 10 

8.3, 9-7 


36 
36 
36 


1890.35 


190.3 


1.40 


8.4, 9.7 






A and C. 






1890.340 

•356 
•364 


162. 1 
162.2 
163.8 


9-13 

8.95 
9.00 


, 12 

— , 12-5 

— . 12 


36 
36 
36 



1890.35 j 162.7 



903 — 



12.2 



This pretty triple star is near | Bootis. The close 
pair was discovered with the 6 inch. It is pretty certainly 
moving in angle. 



1874.94 i8i?6 
1878.84 188. 1 
1883.71 193.2 



i7ii 



1-35 
151 



De 
En 



2 n. 
2 n. 
6 n. 



The only other measures of C are : 

1878.25 i6i?4 9704 J9 in. 

-23091- 
RA. i5**9"*43* Decl. — 4** 26'. 



1890.375 
.406 



46.7 
46.8 



0.33 
0.36 



36 
36 



1890.39 I 46.8 I 0.35 I — - , — I 

The measures of this pair are discordant, and per- 
haps on the whole do not show much change in the angle, 
but the distance for the last thirty years has been less 
than it was at the time of 2, and probably about the 
same as it is now. 



409 



3048 



4IO 



H. 1281. 
RA. 1 5^ 50*" 1 7* Decl. — 15*^41'. 

1890.364 I 229?8 I 35:1a I 6.5, 12 



36 



Herscbel called the companion 20^ magnitude, and 
gave the angle and distance (estimated) 215^: 18". There 
are no other measures. I could not see the small star on 
two occasions in 1875 ^^^^ ^^^ 6 inch. Herschel's 18 to 
20 magnitudes as a rule represent stars which would be 
called about 12 in the scale used here. 

/3 1087. r Coronae. 



RA. i6»'4™35» Decl. 



890.280 


168.8 


3-^3 


•334 


168.5 


332 


.340 


167.5 


3.02 



36" 4^'. 

- . - I 36 



— . 13-5 



36 
36 



1890.32 I 168.3 



3.12 , — , — 



As pointed out at the time of the discovery of this 
pair, if the companion is not moving through space with 
the large star, its distance should increase 0734 per annum, 
that being the proper motion of r in the direction of 
348®. The measures show the stars to be relatively fixed, 
and therefore this motion is common to both. 

1889.21 169?! 3711 /3 30. 





2; 2032. 


Coronae. 






RA. 


i6*»io™i2* Decl. -♦-34*' 
A and B. 


10'. 




1890.280 


209.5 


4.05 


t 




36 


•337 
•383 


207.1 
206.9 


399 
4.20 


1 
» 


— 


36 
36 


189033 


207.8 4.08 — , 






A and C. 






1890.280 


214.7 


12.57 


» 


— 


36 


•337 
.383 


21 1.4 
213-5 


12.29 
12.80 


> 


— 


36 
36 



189033 213.2 



12.55 — » — 



The change in the small star is due to the proper 
motion of AB. 





^625. CO Herculis. 




RA. 


i6*» i9"52* Decl. -4-14* 19'. 




A and B. 


1890.375 
3S3 


178.? 1.78 , — , 12 
178.3 1.74 j — , II. 5 


36 
36 


1890.38 


178.2 I 1.76 — , II. 7 




A and C. 


1890.364 

•375 
.388 


1038 33.32 1 — , 12 

1034 33.50 i — f 12-5 
1 103 3 33 40 — . — 


36 
36 
36 



1890.37 ' 103.5 I 33-41 ' — » 12.2 



These are the only other measures : 

1879.21 i76?8 1T91 /J 3 n . 
1879.05 103.5 33.89 jS 40. 



^815. 
RA. i6*'23«»i6* Decl. 4-43*' 11'. 

1890.326 j 344?o 7793 I — , — 

.331 344.7 7.62 8.5, 10 

•337 i 344.6 , 772 j 8.3, 9.5 



36 
36 
36 



1890.33 : 344.4 i 7.76 I 8.4, 9.7 

The change in this pair is due to proper motion, 
which measures show is about o7i7 per annum. 



& 241. 
RA. i6**48"24* Decl. 



21** 22' 



1890.452 j 157.3 
.458 I 162.2 
.463 I 1 60.5 

1890.46 ' 160.0 

Change is doubtful. 





0.68 


7 , 7 


12 




0.83 


7.5 » 7.5 


36 




0.75 


f 


36 



0.75 I 72, 7-2 



j3 1117. 24 Ophiuchi. 
RA. i6**49"34* Decl. — 22^57'. 



1890.406 \ 262.7 

.452 ; 265.2 
.479 I 264.9 



0.63 j — , — 

0.45 I — . — 
0.65 I — » — 



36 
36 
36 



1890.45 I 264.3 ! 0.58 ! — , — 

There seems to be no change since the measures of 
last year. 

J! 2120. 

RA. i7*»o"o* Decl. -♦-28* 15'. 

1890.534 Large star not double. 36 

The principal star of this pair was thought to be 
double by Perrotin in 1883. 



j3 1118. rj Ophiuchi. 

RA. i7**3"3o" Decl. — 15*34'. 

1890406 j 268.8 , 0.30 
.447 ' 271.6 I 0.41 



-452 
.496 



271.2 
272.9 



0.42 
0.40 



36 
36 

12 
36 



1890.45 j 271.1 ; 0.38 j — 

The measures of last year were: 

1889.39 274?7 0735 jS 4n 

a Herculis. 
R.\. i7*»9"»io* Decl. -4-14* 32'. 



1890.422 

.447 
.458 



A and D. 

39.1 84.91 
389 84.60 
39.1 I 84.87 



— , 10.5 

— , 10.5 

— , 10.8 



36 
36 
36 



1890.44 



39.0 



84.79 ' — » 10.6 



411 



3048 



412 



2:2173- 
R A. 1 7** 24" 1 4* Decl. — o*» 58'. 

1890.630 No third star. 
'^33 No third star. 



36 
36 



In 1883 Wilson at Cincinnati measured a third star 
C, 10", 291?© : 7* ±. As this has never been seen any- 
where else, and is invisible now, it probably has no real 
existence. 



P 1090. fi Draconis. 
RA. i7**2 7"43» Decl. 4-52** 23'. 



1890.334 
.340 

-35^ 



I3-I 


4720 


10.3 


4.14 


15-1 


4.20 



14 

13-5 
M 



36 
36 
36 



1890.34 I 12.8 I 4.18 I — , 13.8 
The measures of last year gave : 

1889.26 i3?4 3797 fi 4tk. 

/3 962. 26 Draconis. 
RA. i7**33"44* Dccl. -f.6i*» 58'. 



A and C. 



« 890-5 3 7 


2IO?6 


10775 


•542 


212.6 


10.83 


.548 


213-7 


io.54 



7.5. — 

— . 9 
8 . 8.7 



36 
12 

12 



1890.54 j 212.3 I »o-7i I 7-7 f 8.8 



C and D. 



1890.537 
•556 



281.2 
282.3 



2.17 
2.17 



8.5, 10.5 i 36 
9 f 10.5 36 



1890.55 I 281.7 I 2.17 I 8.7, 10.5 



C and £. 



1890.537 

.553 
.556 



191. 1 
191. 8 
189.6 



6.24 
6.09 
6.25 



13-5 
II. 8 

12 



36 
36 

36 



1890.55 I 190.8 6.19 — , 12.4 



A and F. 



1890.334 ! 130.0 

•383 J U4.5 
.406 I 130.0 



0.83 - , - 

0.71 

0.90 



36 
36 
36 



1890.37 I 131.5 



o.8i — , — 



The distance of this interesting binary is slowly di- 
minishing. 

A.C. 7. fi Herculis. 
RA. i7*»4i"»47* Decl. -f-2 7*» 48'. 

B and C. 



1890.356 

.375 
.383 
'395 



9-3 
II. 4 

9-2 

7-7 



0.63 
0.76 
0.61 
0.65 



1890.38 



9-4 



0.66 — 



36 
36 

36 

3« 



H. I.41. 



RA. i7*»42"i7* Decl. -f-72" 59'. 



1890.452 

•455 
.463 



341.3 
341. 1 
342.1 



1-55 
1.24 

1.28 



8.5, 8.5 

8.3, 8.3 
8.2, 8.2 



12 
12 

36 



1890.537 


106.0 


22.22 


.553 


106.5 


21.96 


.556 


106.7 


21.99 



14 

•3-5 
14 



36 
36 



1890.55 j 106.4 ! 22.06 I — , 13.8 



C and G. 



1890.537 


212.2 


29.69 


— . «3 


36 


•553 


21 1.6 


2954 


» »3 


36 


•556 


211.9 


29.46 


— » »3-5 


36 



1890.55 I 2II.9 I 29.56 j — , 13.2 I 

Like the stars in the Orion nebula, these stars have 
remained relatively fixed, and are as uninteresting as the 
famous trapezium, aside from their accidental surroundings. 
The large telescope does not show any additional stars in 
the group near enough to be worth measuring. 

^1125. 68 Ophiuchi. 
RA. i7**55"40* Decl. -fi* 19'. 



1890.447 

.463 
.496 



18.8 
20.4 
19.8 



0.93 5 » 8.5 
0-94 I — » — 
0.87 I — , 9 



36 
36 
36 



1890.46 I 341.5 1-36 I 8.3, 8.3 



Trifid nebula 
RA. i7*'55"6* Decl. 

A and B. 



1890.537 


23.0 


6.07 


•542 


23.1 


584 


.548 


21.5 


6.27 



-23« I'. 



— , II 

8 , 10.8 
— I 10 



36 
12 
12 



1890.54 



22.5 



6.06 



8 , 10.6 



1890.47 I 19.7 I 0.91 I — , — 
No certain change since last year. 

A.C. 15. 99 Herculis. 
RA. i8*»2"28* Decl. -4-3o*» 23'. 



1890.406 


285.2 


0.57 


5.5. II j 


36 


.463 


285.0 


0.61 


t 


36 


.496 


285.0 


0.51 


1 


36 



1890.45 I 285.1 I 0.56 I — , — 

Mr. Gore has recently computed an orbit for this 
interesting binary, using these measures, and finds a period 
of 53-55 years. 



413 



3048 



414 



^641- 





RA. 


i8*»i6°»43* Decl. . 


-f-2i' a 


^7'. 




189c 


>.447 


346?4 


1-03 7 , 


9 


36 




•455 


3412 


i-»5 


7 5» 


9 


12 




•458 


350-2 


0.85 


7.5 » 


9 


36 



1890.45 I 345.9 I i.oi I 7.3, 9 I 

There seems to be slow motion in the angle. 

1878.68 356?4 1:07 De in. 
349.2 1. 00 j9 5n. 



1880.12 



-S2384. 



RA. i8»*38™33* Decl. H-67*» o' 



C and D. (Howe). 



1890.594 


2 59-3 


3^27 


II , 11. 1 


36 


.610 


261.3 


323 


11 , 11.3 


36 


.630 


259.8 
260.1 


323 


11 , II. 2 


36 


1890.61 


324 


II , II. 2 






A 


and C. 






I890.S94 


18.6 


11.03 


— > — 


36 


.610 


21.2 


11.02 


» 


36 


.630 


195 


1 1. 12 


> 


36 



1890.61 



19.8 



11.06 ; — . — 



1890.534 


306.3 


•573 


305-6 


•575 


308.4 



0.42 
0.41 

0.39 



8 . 8.1 



8 . 8.2 



36 
36 
36 



1890.56 I 306.8 , 0.41 j — , — I 

Probably a binary, but there has been little change 
in the angle. 

oi: 365. 

RA. i8*'52"2o» Decl. -I-44* 4'. 

1890.575 Certainly not double. First rate 36 
night. 

This is the principal star of 2;^ 3130. I have examined 
this star many times with different instruments, and never 
saw the least suspicion of duplicity. On the whole, the 
weight of the evidence is against its really being double. 



g Sagittarii. 
RA. i8*>55"o* Decl. 
1890.452 j 250.4 I 0.65 
•499 I 253.6 0.90 

■523 249. 3 0.^4 

0.76 



30*^ 3' 



— i 12 

- ! 36 

— . — I 12 



1890.49 I 251. 1 
A binary of short period. Gore, 18.69 years. 



-S2438. 
RA. i8»»55™29* Decl. 



58*4' 



1890.499 
•537 

1890.54 



47.0 

41 3 
456 

44.6 



0.25 


6.5, 6.7 


36 


0.23 


t 


36 


0.27 


t 


36 



0^25 I — » — : 

This binary is now opening out, but the motion is 
slow. The measures here, taken in connection with those 
of 2! and 02, indicate a period of about 120 years. 
Herschel's angle in 1783 seems to be some 20® too small 
to fall in with the later observations. 



/'973- 

RA. i8S5"59* Decl. -f-8* 34'. 

A and B. 

1890.594 350.1 i 
.610 I 350.0 j 
•630 I 350.0 ! 



1.49 


9 » Ji-5 


3« 


1.72 


9 , 12 


3« 


1-59 


9 , 10.8 


36 



1890.61 i 350.0 I 1.60 9 , II. 6 



A and D. {£ 2435). 



1890.594 
.610 



12.6 
1 1.8 



10.04 — , 
10.16 , — . 



36 
36 



1890.60 12.2 i 10.10 I — , — 

There has been no change in the Struve star, and 
probably none in the close pairs. 

1880.13 35o?7 1:43 jS 5n. 
1880.13 262.7 2.90 1^ 5n. 

H. N.I 26. 
RA. i8'>57"io« Decl. — 2i*»43'. 



1890.452 
.496 

-499 



3538 

355-' 
3506 



0.55 8 , 8.2 , 12 
0.62 . — , — I 36 
0.58 : 8 , 8 I 36 



1890.48 I 353.2 ; 0.58 I 8 , 8.1 

This pair seems to be moving rapidly. In 1873, 
finding it had never been observed apparently since the 
time of Herschel, and as his description of it was limited 
to giving it as belonging to his class I, I looked it up, 
and fortunately estimated the angle and distance. Subse- 
quently it was measured at Cincinnati, and these are all 
the observations down to this time. The distance is cer- 
tainly diminishing, and probably the motion in angle is rapid. 



1873 


40»± 


i-± 


fi 


187953 


23.4 


0.83 


Cin. 2 n 


1890.48 


353* 


0.58 


fi 3n 



/»975- 
RA. i9*»io»4* Decl. -h34*» 21'. 



1890.613 

633 
.649 



222.0 
219.8 
225.0 



B and C. 

0.84 9.0, 9.7 

0.74 10 , 11.3 . 

0.91 I 9 » 9-5 



36 
36 
36 



1890.63 , 222.3 0.83 , 9.3,10.2: 

A and B. (O-T 367). 

1890.633 I 227.3 , 33-34 1 7-5. — 36 
No change in the wide pair, and probably none in 



the other. 



1880.59 22i?8 o"77 fi 3n. 



415 



3048 



4i6 



^248. 2 Vulpeculae. 
RA. I9*»i2™39* Decl. 4-2 2*^49'. 



1890.613 
.630 
.649 



i2 6?9 
124.6 
124.8 



1890.63 I 125.4 



1. 71 I - , — 

1-97 !"-"' — 

1.86 ; — , — 



36 
36 
36 



Some of the measures of this pair are not very 
accordant, but on the whole there is little evidence of change. 



1876. II 



I2 5?0 



1786 De 6n. 



H. A. Howe. 



RA. 19** i4™37* Decl. -}-2*» 43'. 



1890.556 
.564 
•573 



333.2 
335.8 

333.0 



0.35 I 8.5, 8.5 
0.40 I 8.0, 8.2 
0.43 I 8 , 8.2 



36 
36 
36 



1890.56 I 334.0 I 0.39 1 8.2, 8.3 i 

No evidence of change since its discovery by Howe 
at Cincinnati. 

1879.52 336?o or4± Cincj 3n. 

P 141. 
RA. i9*'i6™5o* Decl. -f- 2 2*' 17'. 

- , ~ .36 

- , - i 36 
7.5, 8.S ; 36 



1890.613 


81.5 


0.81 


.649 


79.0 


0.84 


.652 


77.0 


0.75 



1890.64 



79.2 



0.80 ' — , — I 

This is the principal star of the wide pair, H. 2867. 
The targe telescope also shows that H.'s companion, 26" 
from the larger star, is a 4" or 5" pair. Thus far there 
is no evidence of change in the pair measured above. 





De. 21. 






RA 


. 1 9^ 25"!* Decl. 
A and B. 


— 2*^22'. 




1890.675 


67.7 1 1.03 


\ I'Sf 9 


36 


.706 


67.0 ' 1.05 


7,9 


' 36 


.709 


65.9 : 1.03 


7-5 » 9 


36 



1890.70 



1890.675 

.706 

•709 

1890.70 



66.9 



1.04 7.3 



A and C. (-2 2535). 

298.0 ' 26.15 ! — , 9 
297.9 ! 26.17 I — , 9 

298.1 I 26.30 I -— , 9.5 



36 
36 
36 



298.0 I 26.21 ' — , 9.2 I 

The close pair is the principal star of ^^2535, dis- 
covered by De. in 1865. There is very little evidence of 
change thus far : 

1865.76 7o°o 1722 De 2n. 

I observed this star principally for the purpose of 
finding whether the third star near A, suspected by De., 
had any real existence. I have never been able to see it 
with other large telescopes, and as the 36 inch fails to 
show it, it will not be necessary to make any further search. 



A.G.C. 10. 
RA. 1 9*^39" 1 5» Decl. 



ID** 29'. 



A and B. 



1890.594 143.6 
.610 145.8 
.630 I 146.0 



o'.'24 
0.25 
0.22 



8.5, 8.6 36 



8 . 8 

8.3. 8.5 



36 
36 



1890.61 I 145. 1 I 0.24 I 8.3, 8.4 

AB and C. (:s; 2570). 

— » 9-7 
~ » 9-5 

— » 9 



1890.594 


275.9 


4.33 


.610 


278.0 


4.38 


.630 


279.0 


4.20 



36 
36 
36 



1890.61 I 277.6 



430 I — , 9.4 I 

The close pair was discovered by Mr. Clark in 1875 
with the 1 2 inch which is now at the Lick Observatory. 
There is no change in the 2 companion. The following 
are all the measures of AB : 



1878.35 
1880.22 



145-5 o.'29 i* 30- 
147.6 0.29 j^ 3 n. 



A.G.C. II. g Sagittae. 
RA. i9*'43"*39* Decl. -m8*» 51'. 





A 


and B. 






1890.496 

.537 
.573 


1797 

183.8 1 


0.13 
0.12 

O.IO 


f 


36 
36 
36 



1890.53 I 179.7 ! 0.12 ; — , — I 

This pair was also discovered with the 12 inch, now 
belonging to the Lick Observatory, by Mr. Clark in 1875. 
It has now become a very close and difficult object. The 
change has been largely in distance. Special attention was 
given in these measures to the proper quadrant for the 
smaller component. The angle found last year should be 
increased 180®. This pair will have a moderately short 
period, but will always be a difficult object, as the maximum 
distance cannot ^much exceed 073. 

Ho. 276. 
RA. I9**53"i6» Decl. —lo** 16'. 

1890.655 Apparently single. First class 12 
night. 
.709 Nothing seen, but not the best 36 
seeing. 

Described by Ho. as elongated in the direction of 
i72?9 (1887.75). This star has a large proper motion of 
07507 in 22i?8. 

0-S392. 

RA. i9'*53°*54* Decl. 4-41*' 56'. 

A and B. 

7 
8 



1890.675 


305.3 


0.28 


.687 


306.8 


0.32 


.689 


306.4 


0.28 



8-5 


36 


9 


36 


8 


36 



1890.68 ; 306.2 I 0.29 7.3, 8.5 



417 



3048 



4i8 



A and C. (l?26o7). 



1890.675 

.687 

.689 


289?9 
293.0 
291.6 


3-19 
3-19 
3." 


— , 9 

— » 9 
-, 8.5 


36 
36 
36 



1890.68 291.5 



3.16 — , — 



There is no change in S 2601 since 1831. There 
may be a little retrograde motion in the close pair, but it 
is only a few degrees at most since the first measures 
in 1844. 

2? 2652. 
RA. 20»»7"3* Decl. -f6i*43'. 



1890.675 

.687 
.689 


263.6 

263.3 

265.0 


0.31 
0.31 

0.30 


75, 7.8 
7.5 » 7.6 
7.5 » 76 


36 
36 
36 



1890.68 I 264.0 I 0.31 I 7.5, 7.7 

Certainly binary, but the motion is very slow. The 
angle has diminished only 19*^ since the measures of S in 
1836, and the distance has remained nearly constant. 

/} 668. B.A.C. 7080. 
RA. 2o**25"49* Decl. —10® 16'. 



/9 677. TCygni. 
RA. 20*»42°23« Decl. +33« 56^. 

A and B. 



1890.499 
.518 

.534 



I2I?2 
121. 
120.6 



9-93 

9.64 
10.15 



5 * 12-5 
5-5 » 12 
6.2, 12 



36 
36 
36 



1890.52 I 120.9 



9.91 — 



12.2 



A and C. 



1890.499 


194.5 


12.40 


— , 13.5 


36 


.518 


1939 


12.51 


— » 13 


36 


•534 


194.9 


12.14 


— , 135 


36 



1890.556 


24.8 


4.80 


•573 


24.1 


4.74 


•575 


26.0 


4.87 



7 , II 
6.7, II 

6.7, 11.5 



36 
36 
36 



1890.57 



25.0 



4.80 6.8 ,11.2 



The large star has a proper motion of 07286 in the 
direction of 6 6? 7. As this is common to both stars, they 
undoubtedly form a physical system. The following are 
all the measures : 

1878.63 29?o 4:64 /J 3 n. 
1881.67 26.1 4.99 fi 4n. 

|3 151. fi Delphini. 



RA. J 


80»»3i"5f 


;• Decl. -h i4« II'. 






A and B. 


1890.447 
.496 

•499 
.526 


322.7 
3236 

324.4 
326.1 


0.50 

0.37 

0.57 
0.36 


> 


36 
36 
36 
36 


1890.49 


324.2 1 0.45 — , — 




AB and C. 


1890.447 
.458 
•479 


117. 2 

1175 
117. 2 


26.78 
26.85 

27.05 




36 
36 
36 



1890.52 I 194.4 I 12.35 I — 9 133 

The principal star is T Cygni of the variable star 
catalogues. The second companion, C, is now observed 
for the first time. My original measures of B require a 
correction of 180® in the angle. 

1878.41 i2i?3 9:66 /Jin. 

Secchi. 
RA. 2o'»s8»43« Decl. -|-3«» 3'. 

B and C. 



1890.675 


I52.I 


1. 16 


9-5 » 


95 


36 


.678 


148.8 


1. 17 


9 . 


9 


36 


.681 


151.7 


1. 12 


9 . 


9 


36 



1890.68 I 150.9 I 1. 15 I 9.2, 9.2 



1890.675 
.678 
.681 



A and B. {S 2749). 

155.6 3. II 
152.3 2.96 

155.6 3.01 



7-5. — 


36 


7-3. — 


36 


7-7. — 


36 



1890.68 



154.5 I 3-03 i 7.5» — I 

The close pair was discovered by Secchi in 1856. 
There has been some change. 

1856.60 i2 7?o or6 Se 
1863.88 141. 7 0.8 De in. 
1877.79 148.9 1. 13 /} in. 

The Stnive star has remained fixed. 

fi 368. Aquarii 45. 
RA. 2 1*» i»i« Decl. —8* 43'. 

A and B. 



1890.46 I 1 17.3 26.89 I — , — 



The distance of this rapid binary is increasing, and 
it will be comparatively easy to measure for a few years. 
The last computed orbit of 16 years is certainly too short. 
It will probably be about 28 years. 



1890.630 

.649 
.652 


89.2 
88.3 

88.6 


0.64 
0.56 

053 


7.0, 7-5 
7.0, 8.0 
6.7, 7.8 


36 
36 
36 


1890.64 


88.7 


0.58 1 6.9, 7.8 




C and 


D. (New). 


1890.630 

.673 


3177 
318.1 


6.09 14 , 14.5 
6.20 14 , 15 


36 
36 



1890.65 I 317.9 , 6.15 i 14 , 14.7 



419 



3048 



420 



AB and C. 



1890.630 
.673 



27.5 
27.0 



i2ro7 
11.98 



36 
36 



27.2 



12.02 — . — 



1890.65 1 

The close pair was discovered with the 6 inch in 
1873. The large telescope shows a double companion 
not seen before. Slow retrograde motion in AB. 

1876.78 97?i 0:55 De 
1881.63 90.4 0.63 J? 



50 
30 



1890.862 
.867 

.873 
.876 



S 2758. 61 Cygni. 
RA. 2i*»i"i4* Decl. -f 38'* 8'. 

21.38 
21.17 
21.01 
21.02 



1 21.0 
121. 9 
122.3 
122.3 



12 
12 
12 
12 



Discovered by Dembowski in 1875. ^^ seems to 
have had some doubt as to whether the elongation measured 
was real. I have never been able to see it with any in- 
strument, and hardly think it can be double. 

& 164. 
RA. 2i'*i9~i3* Decl. -h8* 52'. 

A and B. 

7,7-3! 36 

7.8, 8 ! 36 

8 , 8.1 : 36 



1890.675 


241^3 


0:50 


.681 


239.5 


0-51 


.709 


239-9 


0.49 



1890.69 240.2 I 0.50 I 7.6, 7.8 



1890.87 i I2I.9 I 21.15 i — 

An examination of the measures of the last sixty 
years shows, assuming the proper motion of A, 5^x96 in 
the direction of 51^5, to be correct, that the proper motion 
of B is 5^113 in the direction of 53^5. The measures 
show conclusively that this motion is uniform and recti- 
linear. (See Sidereal Messenger, January, 1891). 

Ho. 283. 
RA. 2i*»6°*i4* Decl. 4-35* 49'. 

1890.649 Cannot see large star double. 36 
Good night. 
.652 No close star seen. 36 

Described by Hough, i78®±: 0:8 ± : 6.8, 12. As 
there is a distant companion, there is no doubt of the 
identity of the star examined. 

A.G. C. 13. r Cygni. 

« 

RA. 2i**io"o* Decl. -+-37*32'. 
A and B. 



1890.675 
.681 
.709 



A and C. {2 2793). 

241.4 27.00 I — ,8.5 
241.4 27.00 — , 9 
241.6 26.97 — , 8.7 



36 
36 
36 



1890.69 I 241.5 I 26.99 ; — , 8.7 I 

The close pair discovered with the 6 inch, 1873. No 
sensible change in the S companion, and very little, if 
any, in the other since it has been observed. 

1875.46 24i?6 0^57 De 4n. 

fi 684. 



1890.526 

-537 
-556 


20.8 
21.3 
20.1 


' 0.45 
0.66 
0.52 


1 


36 
36 
36 


1890.54 


20.5 


0.54 — , — 






A 


and C. 


1890.496 

-537 
.556 


245-4 

245-2 
245-5 


19.65 
19.88 

19.80 


1 
> 


36 
36 
36 



1890.53 I 245.4 ; 19.78 I — , — I 

One of the most interesting of the binary stars, and 
now a difficult pair to measure. 

14 Aquarii. 
RA. 2i*»9"*52* Decl. — 9® 43'. 

1890.777 Certainly not double. Fine seeing. 36 



RA. 

1890.675 
.678 
.681 


I28.I 
125.0 

127. 1 


53* Decl. 

1.20 

I-I3 
1.03 


-5^57'- 

8.7, 9 
8.5, 8.7 

8.8, 9 


36 
36 
36 



1890.68 I 126.7 I I-I2 I 8.7, 8.9 

Perhaps some angular motion : 

1878.62 133*9 ^^'^ /9 I n 

i»72. 
RA. 2i»»23™43* Decl. — 5^55'. 



1890.675 
.678 
.681 



40.3 

44.5 
41.8 



1.90 
1.87 
1.76 



8.3 » 8.7 
8.3, 9 
8.3, 9 



36 
36 
36 



1890.68 I 42.2 I 

These two pairs are 
fi Aquarii. 

1878.17 43?i 



1.84 
in a 



8.3, 8.9 I 
low power field 



with 



1:90 j3 2 n. 



j3 989. X Pegasi. 
RA. 2i**39'»i2* Decl. +25® 6'. 



1890.526 


191. 2 


0.08 


1 


36 


.573 


176.5 


O.IO 


"^^ f 


36 


-575 


202.8 


O.IO 1 — , — 36 


.610 


178.0 


O.IO — , — 36 


1890.57 


187. 1 


O.IO 


» 





The measures seem to indicate that this will have 
the shortest period of any double-star known, about eleven 



421 



3048 



422 



years, so that near the end of the present year it will be 
in the same position as at the time of discovery. (For a 
history of this pair, and a discussion of the measures to 
this time, see a paper by the present writer in Monthly 
Notices for March, 1891. 



H. A. Howe. 
RA. 2i*»4o«"57* Decl. 

A and B. 



— 13^42'. 



1890.630 I04?6 
.644 105. 1 
.652 104.4 


©770 

0.59 
0.64 


8 » 9 

8 » 9.3 
8 , 9 


36 
36 
36 


1890.64 1 104.7 


0.64 


8 , 9.1 





1890.63© 

.644 
.652 



A and C. 

82.6 

81.5 
81.6 



{S 2826). 



4.27 


-. 8.5 


36 


4.28 


— , 8.7 


36 


4.29 


— , 8.7 


36 



1890.64 



81.9 



4.28 I — , 8.6 



Probably unchanged : 

1879.64 285?© or8± 
The Struve star is fixed. 



Cinc^ I n . 



1^275. 
RA. 2i*»53"38* Decl. -4-60* 43*. 



1890.675 
.687 
.689 



2.6 

6.7 
2.1 

3"8 



0.44 
0.38 
0.34 

039 



7-7. 8 


36 


7-5. 7-6 


36 


7-5 • 8 


36 



7.6, 7.8 



1890.68 

The only other measures are : 

1876.04 2?7 0728 De 4n. 

Leavenworth. 
RA. 2 2*» 4"'8» Decl. — 1 1<» 40'. 

1890.802 
.824 
.840 



164.6 


0-93 


161. 2 


0.80 


166.3 


0.82 



9». 


9-3 


36 


8.7, 


8.9 


36 


90. 


9.1 


36 



1890.82 I 164.0 I 0.85 I 9.0, 9.0 I 

Discovered by Leavenworth at the Mc Cormick Ob- 
servatory. This star is SD. — ii?577i. 

1886.79 i64?6 0793 L 2n. 

Ho. 290. 
RA. 22**6~44* Decl. -f- 5 7** 21'. 

A and B. 

1890.649 No suspicion of Ho.'s star. 36 
.655 Nothing seen. Magnificent seeing. 12 
.675 No trace of any close star. 36 

As a wide pair this star is /} 436. In 1889 Hough 
measured a star ii<" at a distance of ©753 from A in the 
direction of 208?$ . There is no trace of any such star now. 



2:2881. 
RA. 2 2»»9"6« Decl. 4-28* 59'. 



1890.499 


ioo?4 


1:58 


8 , 


8.5 


36 


.518 


99-7 


1.64 


8 , 


8.3 


36 


•523 


99S 


1.63 


8.3, 


8-5 


36 



1890.51 



99-9 



1.62 I 8.1, 8.4 



The change in this pair is very slow. The distance 
is about the same as it was in 1830, but the angle is 



II** less. 



.£2912. 37 Pegasi. 
RA. 22** 23"S4» Decl. -+-3* 49'. 



189©. 526 
.61© 



3438 
35o« 



©:i± 

less than o.i 



36 
36 



1890.56 I 347.0 I I 

This star is opening out now, with the small star on 
the opposite side from that on which it has always been 
seen heretofore. The plane of the apparent orbit roust be 
nearly in the line of sight, as the change in position angle 
is small. I found the angle 13©?© in 1878, and En 131^4 
in 1885. It is possible that the angle given above is in 
the wrong quadrant, but I think not, as I found it appa- 
rently single with the 36 inch last year. 

/9 1147. 2 Andromedae. 
RA. 2 2*»57»s* Decl. -+-42* 7'. 



©.27 

©.30 
0.25 



5-5 » 10 36 

— , — 36 

5 , 8 i 36 



1890.575 I 311.0 

.61© ^ 311. 1 

^75^ 3^9 

189©. 62 ' 313© I 0.27 I — , — I 

The measures at the time of discovery were : 

1889.54 317^8 0:28 fi sn. 

02:487. 
RA. 2 2*»59"i©* Decl. -4-8©« 8'. 



i89©.673 


2©6.8 


0.22 


7 , 9 


36 


.687 


211.5 


0.12 


6.8, 8.5 


36 


.689 


2©6.7 


0.25 


7 . 8.5 


36 



i89©.68 { 2©8.3 i ©.2© I 6.9, 8.7 

This close pair has never before been measured. It 
was seen elongated by 0£ from 1844 to 1858, the approxi- 
mate angle being about 49^ (See A.N. 3© 17). 

fi 18©. 
RA. 23**2»9* Decl. -h6o*» 11'. 

A and B. 

1890.633 
.652 

.673 



175-2 


175-2 


»75-3 : 



1890.65 I 175.2 



0-63 1 


8 , 9-2 


36 


0.62 ; 


8 , 95 


' 36 


0.62 


8 , 9.0 


36 


0.62 


8 , 9-2 


1 

I 



423 



3048 



424 



A and C. 

1890.633 io6f7 34:25 

.652 ; 106.5 34.45 

.673 ' 106.5 34.59 



93 
9.5 
9.5 



i 36 

! 36 

! 36 



1890.65 , 106.6 ! 34.43 ' 
The only prior measures are : 

1875.08 176^8 0:57 
1875.54 106.3 34.30 



— f 9-4 



De 4n 
De 2 n 



^385. 
RA. 23''4"3i* Dccl. -f-3i'» 50'. 





A and B. 








1890.673 

.687 
.689 


128.9 1 0.50 
130.2 1 0.46 
132.0 . 0.43 


7.7, 
75 » 
7.5 » 


8.5 
7.8 

8 


36 
36 
36 


1890.68 


130.4 1 0.46 
AB and C. (H. . 


7.6, 

553»). 


8.1 


1 
< 


1890.673 

.687 
.689 


77.2 58.09 

; 77.3 57.83 

77.4 , 58.16 


■~~ 9 


9 

8.3 
9 


36 
136 
! 36 



1890.68 77.3 58.03 ; — , 8.8 

H. has no measures of the distant star. 



1876.40 


135^8 


0742 


De 7 n 


1885.46 


I43» 


0.41 


En 4 n 


1876.72 


77.1 


58.05 


De 2 n 



^ 715. Aquarii 290. 
RA. 2 3*»8"2 5* Decl. — II* 20'. 



1890.630 i 255.8 
.652 257.8 
.660 2572 



3.56 6.8, II. 7 
3.58 , 6.5, 12 
3.35 6.5, 1 1.5 



36 
36 
36 



Ho. 199. 95 Aquarii. 
RA. 23*»i2"43* Decl. — io« 16'. 



1890.610 2i6?9 
.630 220.3 

.633 — 



»^«5 I 5 » «3 i 36 
1. 13 — , 11.5 36 

1. 16 — ,11 36 



1890.62 1 218.6 I 1. 15 ; — , II. 8; 

Daring the evening of the last measure, the micro- 
meter was disturbed, and this with other angles were lost. 



^278. 



1890.65 256.9 3.50 6.6,11.7 

The Cincinnati observers in 1877 measured the large 
star as a close pair, i?5 : 0:32. This was carefully looked 
for with the 36 inch in making the above measures, and 
there was no trace of any elongation at any time. There 
seems to be no change in the measured star: 

1878.29 256?© 3:35 ^ 4n. 

^992. 
RA. 23*> io°»48* Decl. -f-63« 29'. 



RA. 2$^ i5"2o» DecL -f-6i« 33'. 

1890.630 j 174.0 j 12.68 : 6.5, II. 5! 36 
•633 »73-7 ! >2.62 6.5, 11.51 36 
•65a 173.9 ! '2.69 6.8, 12.5! 36 



1890.64 I 173.9 j 12.66 6.6, 11.8 
No other measures. 

Ho. 300. 66 Pegasi. 
RA. 23'*i7"»i* Decl. -f-ii'* 39'. 

1890.652 Not the least trace of duplicity 36 
with 1900. 

According to Ho. this is an equal pair, elongated 
(1889.85) in the direction of 3i2?i. I could see nothing 
to indicate this with any power on the 36 inch. The con- 
ditions were favorable. 

/9 774. 
RA. 23'*25"i8* DecL -+-63** 40'. 

5.9 0.46 8.5, 8.8 ! 36 
0.6 0.59 8.5, 8.8 36 
5.7 i 0.5a ■ 8.0, 8.2 36 



1890.630 

•633 
.652 



1890.64 



4.1 I 0.52 : 8.3, 8.6 



1890.630 162.0 
.633 163.2 
.652 159.2 



0.31 8.3, 8.3 36 
0.37 8.3, 8.3 36 

0.34 8.0, 8.2 ; 36 



1890.64 161. 5 0.34 8.2, 8.3 

The only other measures are : 

1880.59 i7o?5 0:41 /J 5 n 



Discovered with the 6 inch on Mt. Hamilton in 1879. 
The only other measures are : 

1880.58 6?7 0:51 iS 3n. 



^ 720. 78 Pegasi. 
RA. 23*»28°*o* Decl. -h3o*> 40'. 



1890.526 I 147.8 1 
.556 146.9 j 
.564 150.1 ' 



0.32 I — , — 

0.39 I — .- — 
0.41 ! — , — 



36 
36 
36 



1890.55 148.3 I 0.37 






This is certainly a binary system. The change is 
principally in angle, which amounts to about 20® since it 
was discovered in 1878. 



425 



3048 



426 



1890.526 

•55^ 
.564 

•573 



P 733- 85 Pegasi. 
RA. 23*»S5"52« Decl. -I-26* 27'. 

A and B. 

138*1 0:73 
139.6 0.82 

0.80 

0.78 



137-2 
141. 1 



1890.55 139.0 0.78 I — 



36 
36 
36 
36 



A and C. 



1890.496 


35 7 -o 


a3'53 


•499 


356.7 


23-56 


•564 


356.5 


23.68 



36 
36 
36 



1890.52 I 356.7 I 23.59 I — » — 

The measures agree well with the computed place 
from Schaeberle's orbit. The period of 22.3 years cannot 
be far wrong. 



Hew Hebnlao. 



In the course of my double-star work a faint nebula 
is occasionally found, usually in the field with some bright 
star under examination. These are almost invariably new, 
or wanting in Dreyer's General Catalogue, and when near 
enough to a prominent star to be measured directly with 
the micrometer, I have saved them as far as it could be 
done without interfering with the regular work. With the 
high powers and small fields of the eye-pieces used in ob- 
serving double stars, a nebula would rarely be seen except 
when near a star. The lowest power used has a field of 
only 5', much too small for very faint, diffused objects. 
The following nebulae have been measured with the 36 inch. 
The places given are those of the stars from which the 
nebulae are measured, the star in each instance being the 
primary. 



Q Piscium and nebula. 
RA. I** I9"47* Decl. H-i8'' 33'. 



1890.564 
.610 

•633 



62?7 
62.6 



158:12 
160.36 
15938 



36 
36 
36 



1890.60 I 62.6 I 159.29 I — , — 

94 Piscium and nebula. 
RA. i*»2o"i3« Decl. -hi 8*3 7'. 



1890.564 
.610 



117.4 
118.3 



211.63 
21 1.70 



36 
36 



1890.59 I 117.8 I 211.66 I — , — 
A little brighter than the preceding. 

Star and nebula. 
RA. 2»>53«48* Decl. +37« 17' 52- 



1890.698 
.709 



1 14.6 
1 14.8 



95-33 ' 9-5 » 
95-48 I 10 , 



36 
36 



1890.70 I 1 14.7 I 95.40 I 9-7» — • 

The comparison star is not in the DM. The place 
given was determined by Mr. Barnard with the micrometer 
from Wj 2^1203. There is a faint star about 12* from 
the nebula in the direction of 248**. 



Star and nebula. (South) 
RA. 3** 7»26» Decl. +37» 25' i8\ 



1890.698 
.709 



22I?5 
220.0 



49716 
49-64 



ii-5» — 



36 
36 



1890.70 I 220.7 I 49.40 I II. 5, — 



Star and nebula. (North). 



1890.698 
.709 



304.* 
303-6 



76.29 
76.06 



36 
36 



1890.70 I 303.9 I 76.17 I — , — 

Both nebulae are measured from the same star. Its 
place as given above was obtained by Mr. Barnard from 
BB.VI +37*753, which is 3"2i?7 f, and 4' 24:5 n. 

DM. +2?684 And nebula. 
RA. 4*»i2»48* Decl. -f-2« 48'. 



1890.709 
.760 

.785 


224.8 
224.9 
224.4 


210.39 
211.22 
209.73 


9-5 » — 

9.5, — 

9 "~" 


36 
36 
36 


1890.75 224.7 210.45 — , — 




Very faint. 




Dreyer 1550 and nebula. 
RA. 4*» i3"23* Decl. H-2* 7'. 




1890.760 
.785 


1635 
162.9 


187.88 
189.43 




36 
36 



1890.77 I 163.2 I 188.66 I — , — 

This is in the field with one of d 'Arrest's nebulae, 
with which the new one is compared. That found by 
d 'Arrest is at least six or eight times brighter than the 
other. There is a faint star, about 13*°, between the two. 

Lai. 29710 and nebula. 
RA. i6*» 1 1"'29« Decl. -f-36» 52'. 



1890.383 


200.3 


105-55 


"~~ » """ 


36 


-395 


200.1 


'04.95 


""" $ 


36 


.422 


200.1 


104.79 


"■" 1 """ 


36 



1890.40 I 200.1 I 105.10 I — , — 
The star is seventh magnitude. 



-.1 




[Abdruck aus den Astr. Nachr. Bd. 124.] 



Double Star Observations 

made at the Lick Observatory in May, June and July 1889. 

By 5. W. BuniAam. 

The following double star observations have been made since the preparation of the last preceding list (A. N. 
12929-30), and principally in the months of May, June and July of the present year. Since that time the large telescope 
has been used the greater part of the time for other work. During the period mentioned, 62 new pairs have been 
discovered and measured ; and measures made of 98 of the more interesting and difficult pairs from former catalogues ; 
altogether comprising 628 separate measures. This work has been done with the 36 inch equatorial with the exception 
of the measures of a few southern stars which could be more conveniently made with the smaller telescope. 

The present catalogue of new stars is the sixteenth in order of publication. These lists have appeared as 
follows : 



First Cat 


.alogue 


Nos. I t( 


Second 


» 


* 82 > 


Third 


» 


> 107 » 


Fourth 


9 


» 183 » 


Fifth 


» 


» 230 » 


Sixth 


» 


» 301 > 


Seventh 


9 


»39i » 


Eighth 


» 


» 437 » 



o 81 Monthl. Not. March 1873 

106 » May 1873 

182 9 Dec. 1873 

229 t , June 1874 

300 » Nov. 1874 

390 Astr. Nachr. No. 2062 

436 » 9 2103 



Ninth Catalogue Nos. 453 to 482 Monthl. Not. Dec. 1877 



Tenth » 

Eleventh » 
Twelfth » 
Thirteenth * 
Fourteenth t 
Fifteenth * 



452 Amer.Journ. of Sc. July 1877 Sixteenth » 



483 » 733 Memoirs R.A.S. Vol. 44 

734 » 775 Lick Obs. Publ. I 

776 . 863 Washb. Obs. Publ. I 

864 » 1025 Memoirs R.A.S. Vol. 47 

1026 > 1038 Astr. Nachr. No. 2875 
1039 » 1092 « » 2929—30 

1093 > 1 1 54 The present Catalogue. 



The places of the stars are given, as heretofore, 
in the last column. 

New Doable Stars. 



li 1093. Lai. 375. 

RA. o^ 1 4"'43* Decl. -+- 1 0° 1 9'. 

1889.630 55?8 o:'37 7 , 8 

.633 57.8 0.42 7.5, 8 

.687 49-2 0.39 7.5, 8.5 



36 
36 
36 



for 1880. The instrument used in each observation is given 

(Sixteenth Catalogue.'^ 

^ 1096. AOe. 534. 
RA. o*'29'"46* Decl. -+-57'*5r. 

A and B. 



1889.65 54.3 I 039 I 7.3, 8.2 

The following of three bright stars. 

ff 1094. Lai. 655. 
RA. o^ 23'"35» Decl. -f 59° 19'. 

1889.526 242.8 

.534 2443 
.537 246.6 

244.6 



1889.53 



0.60 


5 » 


9 


36 


0.81 


6 , 


9.5 


36 


0.70 


6 , 


10 


36 


0.70 


5-7, 


9-5 





^ 1095. 28 Andromedae. 



RA. o^23'"47* 


Decl. -H29'»5'. 




1889.509 0.4 


2.37 5 5. '3 


36 


.512 0.1 


2-33 5-5. M 


3^ 


.515 359-7 


2.55 5-5» 13 


36 


1889.51 0.1 


2.42 ; 5-5 » U3 : 





1889.594 


265?2 


0:19 


9-5. 


9.6 


36 


.671 


267.9 


— 


t 


— 


36 


•673 


269.9 
AB 


0.25 
and C. 


9-5. 


9 5 


36 


1889.594 


61.7 


3329 


t 


8.6 


36 


.597 


61.6 


33-49 


t 


9 


36 


.608 


62.0 
61.8 


3336 
33-38 


t 


9 
8.9 


36 


1889.60 






[i 1097. 


Radcl. 


«59- 




• 


RA. 


o»» 30*»3o' 


' Decl. 


-+-57° 


11'. 




1889.594 


72.1 


0.56 


8 . 


8 


36 


.597 


69,9 


0.71 


8.5. 


8-5 


36 


.608 


t'-S 


0.52 


8.2, 


8.a 


36 


.61 1 


72.8 


0.50 


8.5, 


8.5 


36 


1889.60 


71.6 1 


0-57 


8.4. 


8.4 





The magnitude in Radcl. is 7.4, and in DM. 7.0. 



5» 



2956 



52 



fi 1098. V* Cassiopeiae. 



RA 


. o%7"53' 


Decl. 


4-58' 


19'' 




1889.594 
.608 
.61 1 


75-4 ; 

749 ; 

753 


1277 7 
12.61 
12.99 


5 . 

6 , 

' 6 , 


13.5 
^•5 
13-5 


36 
36 
36 



1889.60 



75.2 12.79 I 6 
^ 1099. B.A.C. 255. 



'35 



RA. 


oS9™33' 


Decl. 


-1-59° 


43'. 




1889.534 

.589 
•594 


270.0 
276.0 ' 

264.5 


13 
0.16 

0.16 


6 , 
! 6 
i 6.3 


. 6.5 
r 7 
. 7 


; 36 
36 
36 



6.1 , 6.8 



1889.57 270.2 I 0.15 

This very close and difficult pair is 2 r s, of y Cassi- 
opeiae. It is Groombridge 184. 

^ 1 100. Lai. 2155. 
RA. ih7™5» Decl. -+-60° 18*. 



1889.526 

•534 
•553 


' 453 

, 45-4 1 
40.2 


051 

0.47 
0.45 


7^5 . 

1 7.3. 

73. 


7-5 
73 
73 


36 

36 

, 36 


1889.54 


43-6 


0.48 


7.4. 


74 


1 


RA 


/} IIOI. 

. i'' I7"'27 


xp Cassiopeiae. 
* Decl. 4-67° 


30'. 






A 


and B. 








1889.515 

•523 

.526 

•534 


41.3 
40.9 

419 
1 40 6 


340 
3-07 
307 
3 24 

3^»9 


4.5. 
4.5. 

1 f 
1 


"3-5 

'3-5 

'3 

14 

135 


36 
36 
36 
36 


1889.52 


41.2 






A and C 


( ^ 


117). 






1889.515 

.523 
.526 

•534 


' 1073 : 

1 107.9 

t to7.2 
107.4 


28.21 
27.90 

27.84 
28.10 


» 
1 


— 


36 
36 
36 
36 


1889.52 


107.4 


28.01 


» 








C and D 


(= ^ 


117). 






1889.515 

•523 
.526 

•534 


255.6 ; 
' 255.0 

; 254.5 
' 253.9 


2.83 
2.87 

2.87 

2.88 


9-5. 

9-5. 
9.8, 

9-5. 


9-7 

9-7 
10 

9-7 


36 
36 
36 
36 



1889.52 254.7 I 2.86 I 9.6, 98 
The new star is not difficult. 

^ 1 102. AOe. 1 5 10. 
RA. i'^i9'"38' Decl. -4-59° 40'. 

B and C. 
3356 0.93 
335-3 , 082 
338.0 0.77 

336.3 I 0.84 



1889.583 
.586 

.589 
1889.58 



10.5, 10.5 12 

IO-5. IO-5 I 36 
10 , 10 36 



103. IO-3 



A and BC. 

1889.583 265?3 I 60:30 
.586 I 265.4 60.26 
.589 I 265.6 60.31 



8.5. — 
8.5. - 
8.5. - 



I 2 
36 
36 



1889.58 265.4 60.29 I 8.5 , — I 

The principal star is Radcl. 430, and is i™4i* f. 

d Cassiopeiae, and 2' 58" n. 

^ 1 103. 44 Cassiopeiae. 



RA. i''35"*i2 

1889.526 ■ 7.8 

•534 I >.4 
•553 ^ 2.2 ! 

1889.54 



Decl. 

1.63 
1.81 

'•75 



59^56'. 

65. '2.5 36 
'35 3^ 
3^ 



6 
6 



12 



3.8 I 1.73 I 6.2, 12.5 
li 1 104. Groombridge 370. 



RA. i*^35'"5i* Decl. 

1889.589 
.61 1 
.616 



1889.60 



'99 ' 
'952 
'^7.4 
197.2 



2.97 
2.82 

2.80 



2.86 



-+-52«i7'. 

7 . 12 36 

7-3. 12 i 36 

! 73. "5 ' 36 
I 7.2 , 1 1.8 



Found with the 12 inch. 

^ 1105. 
RA. 3^4i'^26' 

1889.589 60.2 o 34 

.594 58.4 0.33 

.689 54.6 i 0.31 

1889.62 57.7 I 0.33 



Pleiades. 
Decl. H-23°49'. 

9-5. 'o 
8.8, 10 

9-5. " 

9-3. '0-3 



36 
36 
36 



Rather difficult pair i™4' f. and 4.'3 n. of Alcyone. It 
is DM. -l-23?554. 

[3 1106. Pleiades. 

RA. 3*^42^58* Decl. H-23°5r. 

1889.594 51.7 0.40 11.5, 1 1.5 36 

Difficult pair ; too faint for the DM. Place from the 

Paris map of the Pleiades. It is 55* f. and 4:6 n. of 
28 Tauri (Pleione). 

/3 1 107. AOeg 12884. 



RA. 13^20^36' 
1889.351 130.5 



Decl. —21*44'. 



•373 

•375 
.378 
.381 

'887.37 



'35-9 
'35-8 
'32.8 
1340 



8.5. 8.5 
8.6 , 8.6 

8.5! 8.5 



'33.8 



1.36 

1. 18 
0^8—, -^ 

1. 17 I 8.5, 8.5 



12 
12 
12 

36 
36 



^ 1 108. B.A.C. 4631. 
RA. 13*^46^32^ Dec). — 35^*4'. 

A and B. 

'889.373 81.3 1.48 6 , 6 

•383 86.9 1. 14 6 , 6 

.38 6 83.9 I 1. 21 — , — 

1889.38 84.0 I 1.28 I 6 , 6 



12 
36 
36 



53 



2956 



54 



A and D (= H, V.24). 



1889.383 , 


359-1 


65:25 -, 8.5 


36 


.386 


359-0 


65.18 -, - 


36 


1889.38 


359-0 


65.21 — - , — 






A 


and C. 




1889.386 


168.2 


27.52 -, 12 


36 


^ 


1 109. 


DM. -h5?2846. 




RA. 


i4*'3"'i 


8* Decl. 4-5° 14'. 






A 


and B. 




1889.381 


32»-3 


1.83 , 13.5 


36 


.386 


322.6 


1.62 — , 14 


36 


.397 


321.8 


1.88 i — , 13.5 


36 


1889.39 


321.9 


178 , 13.7 






A' 


* and C. 




1889.381 


3560 


53-02 9 , 9 


36 


.386 


356.1 


53-02 9 , 9 


36 


•397 ! 


356.8 


53-o8 9 , 9 


36 



1889.39 356.3 53.04 I 9 » 9 

^ II 10. Taylor 6665. 
RA. i4»»i2"*29* Decl. — 36^18'. 

1889.389 I 127.7 i 3.82 6.5, 12 
.392 131. o 4.00 7.5, 12.5 

.408 133.3 I 4.02 7 , 12.5 

1889.39 130.7 ! 3.95 I 7.0, 12.3 

(i 1 1 1 1. Pi. 14^69. 
RA. i4**i7'»29* Decl. -h9°o'. 

B and C. 
136.8 0.21 

1334 0.17 

135.8 ; 0.20 

1353 I 0'«9 

A and BC (= 2; 1835). 

; 189.8 6.34 5 , — 

189.4 6.39 5.5, — 

189.5 6.36 5.6, — 

189.6 I 6.36 I 5.4, — 



1889.397 
.400 

.403 
1889.40 

1889.397 
.400 

.403 
1889.40 



8.5 » 8.5 

8.3, 8.3 

8.5 » 8.5 

8.4 , 8.4 



12 
1 2 
1 2 



36 
36 
36 



36 
36 
36 



/} 1 1 13. B.A.C. 4886. 
RA. i4''4i'"2i» Decl. +2° 3 2'. 

1889.397 i37?i 4:63 I 6 , 11.5 • 

.400 I 136.7 4.42 : 6.5, 12.5 

•403 137.6 i 458 I 6 , M.5 I 

1889.40 137.1 I 4.54 I 6.3, 1 1.8 

Magnitude in DM. 7.7. 



36 
36 
36 



There seems to be but little if any change in the 

S stars : 

1832.08 i86?5 6:06 2: 

ff 1112. Lacaille 5983. 
RA. i4»»26'"3» Decl. --30<»ir. 



1889.392 


8.2 


2.52 


6.3. 


12.5 


I 2 


.400 


8.4 


2.64 


6 , 


12 


36 


.403 


7.9 


2.37 


6.2, 


1 1 


36 


•430 


5-2 


2.19 


6.5, 


10.5 


12 


.436 


9.6 


2-51 


6 , 


10 


36 


.444 


6.1 


2.40 


7 , 


10.8 


12 


1889.41 


7.6" 


2.44 


6.3, 


1 I.I 







/3 1114. B.A.C. 


5090. 




RA. 


i5*'2i"*42' Decl. 
A and B. 


— 28^27'. 




1889.373 


3197 0.73 


7 , 7.5 


12 


.383 


325.8 0.52 


7 . 7.3 


36 


.386 


3315 , 0-69 


_7 ' 7 


36 


1889.38 


325-7 0.65 


7 , 7.3 




4 


AB and C (— H^ 


4774). 




1889.373 


58 9.28 


, 11 


12 


383 


6.2 9.27 


» 9 


36 


.386 


1 5-5 9-09 


. 9.5 


36 


1889.38 


5.8 9.21 


— . 9-8 





There seems to be no change in the angle of the 
wide pair, as Herschel found 8? 5 in 1834. 



P 1 115. 
RA. i6*»i8"3» 

1889.386 



.389 
•392 
.397 
1889.39 



233 

254 
26.3 

30.3 
26.3 



Lai. 29840. 
Decl. —23** 1 r. 

0.89 8 

093 
0.81 

0.98 
0.90 



9 36 

8 , 9 12 

8.3, 8.8 12 

8 , 10 36 

8.1 , 9.2 I 



This star is a distant companion to q Ophiuchi, 
156^43 distant, in the direction of 253?o. 



^ 1116. B.A.C. 5600. 
RA. i6*»36"5i» Decl. —2 7*14'. 

1889.389 358.6 1.62 7 , 12 

•392 356.3 1-75 6.7, 12 

.400 3.2 1.98 6.5, II 

1889.39 359.4 i 1.78 I 6.7, 11.7 



12 
12 
36 



li 1117. 24 Ophiuchi. 
RA. i6*'49"»34* Decl. — 2 2<»57'. 



1889.389 


262.4 


0.88 


6.5, 


6.7 


13 


•392 


260.2 


0.72 


6.5, 


6.6 


13 


.397 


268.9 


059 


6.3. 


6.3 


36 


.403 


_*^5:5 


0.60 


6.5. 


6.5 


1*. 


1889.39 


264.2 ' 


0.70 


6.4, 


6.5 





55 



2956 



^6 



/9 II i8. // Ophiuchi. 



RA. i7*'3™3o' 
1889.383 I 27o?6 



Decl. —15^34'. 



.392 
•397 
.400 

1889.39 



277.8 
276.9 
^73.6 

2747 



0:31 

035 
0.38 

^•37 
0-35 



4 
3 

3.5 
3 

3-4 



4.5 

4 

3-7 

3:1 
3-9 



36 
12 

36 
36 



As the proper motion of this star is o''i (in the 
direction of 2?5), it is evident that this is a physical pair. 

^ 1 1 19. B.A.C. 5820. 
RA. i7S™4o' Decl. —30^2'. 
1889.392 350.1 0.74 I 7.5, 8.0 1 12 

.403 35^-3 082 6.5, 6.7 j 36 
•422 3590 0.69 I 7 J 8 I 36 
^889.4^ 35^-8 I 0.75 I 70. 7-6 

Discovered with the 1 2 inch. 



^ 1120. B.A.C. 5896. 
RA. I7*^2i'"i4' Decl. — 25°24'. 

1888.636 99.8 0.98 

9.392 98.4 0,91 

9.400 101.9 0.91 

1889.14 loo.o I 0.93 
Discovered with the 1 2 inch. 

^ 1121. DM. 4-i2?3264. 
RA. i7*'3i"52» Decl. -M2°37'. 

1888.636 241.5 1 0.73 — , — 

9.392 , 240.5 0.73 

9403 i 139:4 
1889.14 



7 » 7 


1 2 


7 , 7 


I 2 


7.7 


' 36 


7 » 7 


1 
1 



0.68 



— , — 12 

8.5, 9.0 ; 12 
8.5, 90 i 36 



240.1 I 0.71 I 8.5, 9.0 

This is 2™3o» f. a Ophiuchi, and 2:5 s. 



^ 1 122. 
RA. 17*^44^38* Decl. 

B and C. 



1889.389 
.392 

.397 

1889.39 



1889.389 
•392 
.397 

1889.39 



I 71.2 
176.8 

1777 

175-2 



1.24 
1.27 

1.42 

1. 31 



28^27'. 



10.5, II 12 

10.8, 1 1.3 12 

10 , 10.5 ! 36 

10.4, 10.9 



A and BC (= Howe). 

10.6 6.59 — ,8.5 

7.4 6.59 — , 9 

10.9 6.20 1 — ,8.7 

9.6 T~ M6 1 - ,"8.7 



I 2 
12 

36 



The principal star is No. 24248 of the Argentine 
Catalogue. The wide pair was discovered by Howe at 

Cincinnati : ^. 

1880.44 8?7 6:54 Cmc. 2n. 



/9 II 23. 
RA. i7**45™2o* Decl. —34^42'. 



1889.465 
.468 

•473 
.508 

188948 



2I4?I 

214.8 
203.9 

218.2 



051 

0.63 

0.66 

0.54 



7.5, 

7 » 
7.5 » 
7.5 » 



8 

7.5 
8 

7.7 



I 2 
I 2 
I 2 
I 2 



212.8 I 0.58 I 7.4, 7.8 



In a large cluster. It is No. 24262 of the Argentin 
Catalogue. 

/9 II 24. 67 Ophiuchi. 



RA. 


1 7** 54'"38* Decl. -+-2*» 56'. 




A and B. 


1889.383 

•397 
.400 i 


194.4 6.57 5 . '4 .36 
197.6 6.96 — , 15 36 
194.9 : 6.83 , 15.5 36 


1889.39 


195.6 6.79 5 , 14.8 




C and D (— /9 634). 


1889,397 
.400 1 


130.6 8.47 8 , II i 36 
128.6 8.32 8.7, 12 ' 36 


1889.40 


129.6 8.40 8.3 , 1 1.5 


A and C 


( — South and Herschel 255). 


1889.397 
.400 


143-6 54.51 — . — 36 
1436 54.57 — , — 36 



2889.40 143.6 54.54 — , — 

Very little change in the wide pair : 

1878.57 i29?2 8:46 ^ in 
1878.57 143.0 54.70 jS in 

^1125. 68 Ophiuchi. 
RA. i7**55*"4o* Decl. -+-i**i9'. 

1889.383 18.0 I 0.83 I 5 , 



1889 



389 

392 

397 
400 



IO-5 

i3-» 
18.0 

14.8 



39 



14.9 



10 
10 

9.5 
10 

10 
i.oi I 5.1, 9.9 



1.18 

093 
1. 18 

0.93 



5 

5-5 
5 
5 



36 
I 2 
1 2 
36 
36 



j9 1 126. Yarn. 7599. 
RA. i7*'56™54» Decl. — 24^15'. 

A and B. 



1889.397 
.400 

.403 
.422 

1889.40 



1889.397 

.400 

•403 
.422 

1889.40 



59 
5> 
54 

55 



I 
4 
5 
6 



0.62 
0.67 
0.63 
0.59 

0.63 



8.5, 9 

9 » 10 

9 , 10 

8.5, 8.8 



36 
36 
36 
36 



87 , 9-5 
A and C (= Hj 5009). 



22.9 1 


398 


— » 9-5 


36 


24.6 

j 


4.13 


— . IO-5 ; 


36 


23.6 


4.14 


» 9-5 . 


36 


22.1 

1 


3-97 


» ^ 


36 


233 


4.05 


— , 9.6 





57 



2956 



58 



In Messier 8. The wide pair unchanged: 

1837.70 2o?8 2'*± Hg in. 
1880.58 19.9 3.86 Cine. in. 

(i 1 127. Groombridge 2500. 
RA. i7'»58™59* Decl H-440I3'. 



1889.523 i43?7 

.526 149.2 

.534 141.2 

1889.53 144.7 



0767 8 , 10 12 

0.83 7.5, 9 12 

0.89 7.8, 10 ; 36 

0.80 I 7.8, 9.7 I 



The magnitude in DM. is 6.5, and in Radcl 7.2. 
Discovered with the 1 2 inch. 



j9 1128. B.A.C. 6285. 
RA. i8*'23"i2' Decl. — 33^4'. 

1889.392 198.7 I 3.27 6 , 12.5 

.447 198.4 3.14 6.2, II 

.458 198.6 ! 3.1 1 6 , II 

1889.42 198.6 I 3.17 I 6.1, II. 5 
Discovered with the 1 2 inch. 



12 
12 
12 



/5 1 1 33. Lai. 38224. 
RA. i9**54™56» Decl. -»-3i°3o'. 

'889.553 34o?2 0:84 7 , 9 

•556 ; 3390 0.88 6.8, 9.5 

•559 i 3365 089 6.7, 10 

'889.56 338.6 i 0.87 1 6.8, 9.5 



36 
36 
36 



1889.476 
.482 

•^99 
1889.48 



55» 13 
6 , 12 

6 . '3 
58, 12.7 



36 
36 
36 



(i 1 1 29. Groombridge 2829. 
RA. i9>^i8"»5i* Decl. 4-52^9'. 



1889.476 


343-6 


0-33 


6.5 » 6.5 


36 


.482 


343-5 


0.39 


6 , 6 


36 


•499 


345-7 ! 


o-3« 


6.5, 6.5 


36 


1889.48 


3443 


0.34 


6.3 » 6.3 





The magnitude in DM. is 7.1. 

^ 1 1 30. 9 Vulpeculae. 
RA. I9*^29"i8* Decl. -hi 9° 2 3'. 



1889.422 

-433 
436 

1889.43 



32.2 

3»-5 
303 

3^ 3 



9-67 5-5» '3-5 

958 5-5 » M 

9-35 — . '5 

9-53 I 5-5 » '4 



36 
36 
36 



ff 1134. DM. -+-63?i6i8. 
RA. 2o**i9"29» Decl. -1-63^36'. 

81.7 4.24 
79-7 4.38 
80.9 4-35 

80.8 { 4.32 

This star is Riimker 8289, but is found only in these 
two star catalogues.*) It is singular that a naked-eye star 
should have been overlooked by so many meridian ob- 
servers. The magnitude in the DM. is 5.9, and in Riimker 5.6. 

♦) Der Stern ist Nr. 11312 dcs Ilels. AG. Catalogs ; Grosse 5.5. 

Ar. 

^ 1135. Lai. 39561. 
RA. 20*'25"io* Decl. -^-450 20'. 



(i 1 131. S Cygni. 



RA. 1 9^ 33°* 1 3' Decl. 

1889.323 
-383 



•403 
1889.37 



45-2 
40.7 

45-9 
43-9 



359 
3-57 
3-70 
3.62 



49^56'. 

5 » 



14 
15 
14.3 



36 
36 
36 



5 

The proper motion of this star is 0724 in the 

direction of 352?4, so that in four years, if this motion is 

not common to both stars, the distance of the companion 

will be about 3^1, and the angle 58°. 

^ 1 132. W2 I9'?i204. 



RA. i9**38'"ii* Decl. 

'889.553 226.5 0.48 

.556 2265 0.53 

.559 229.0 0.46 

1889.56 227.3 I 049 



26^39'- 

8,9 36 
8.5, 8.5 . 36 

8.5, 8.7 36 
8.3. 8-7 T 



1889.523 
.526 

531 
534 
1889.53 



339-5 
338.3 

337.9 

337-7 

338.3 



1.42 
1.87 
1.44 
I 41 

'53 



8.5 , 10.7 
S.^, 10.8 

8.3 » 10-3 
8 , II 

8.3 , 10.7 



12 

12 
36 
36 



Discovered with the 1 2 inch. 



/3 1 1 36. Lai. 39698 
RA. 2o*»2 8°6* Decl. 4-49** 8'. 

1889.534 204.9 0-33 8 , 10 

•537 207.4 0.40 8 , 10 

.556 207.5 0-32 8.4, 9 

1889.54 206.6 I 0.35 I 8.1 , 9.7 
Discovered with the 1 2 inch. 

^ 1137. B.A.C. 7278. 
RA. 2o*'52"36» Decl. 4-50** 16'. 

1889.436 344.0 6.99 6 , 13.5 

•438 343-3 6.98 6 , 14 

46 345 -7 6^6 ^j^'3-5 

1889.44 



36 
36 
36 



36 
36 
36 



3443 



6.88 



»3 7 



fi 1 1 38. Lai. 40856. 
RA. 2o»»58™34» Decl. 4-45^22'. 

1889.436 187. 1 0.29 7.5, 9.5 

.438 193-' 0-27 7 , 8 

.460 186.0 0.30 7 , 8 

1889.44 188.7 I 0.29 I 7.2, 8.5 
The following of two stars. In DM. 6^7. 



36 
36 
36 



59 



2956 



6o 



j9 1 139. Radcl. 5088. 



RA. 2o»» 58^39' 

1889.323 

.383 

.403 



Decl. -f-56*»36'. 



1889.37 



i39-» 

136.3 
140.4 

I38.6 



1-93 
1.76 

1.89 

r.86 



6 
6 
6 

6 



12.5 

13 
12 



36 
36 
36 



*2.5 



j9 1 140. Radcl. 5183. 



RA. 21*^14"*! 

1889.573 , 276.0 

•578 ' 276.3 I 

-589 277-2 

1889.58 i 27'6.5 



Decl. 

4.04 

3-95 
3-69 



58^6'. 

6.5, 
6.7, 

6.8, 



»3 
12 

12 



3.89 I 6.7, 12.3 



fi 1141. AOe. 22270. 



165.9 ! 2.72 f 7.7, 13.2 



P 1142. DM. -f-56?2579. 
RA. 2i»*25"6' Decl. -+-56** 33'. 

1889.578 i 355.0 ' 0.46 i 8.7, 8.7 
.589 i 352.5 0.41 S.S, 8.8 

.592 354.2 0.35 I 8.7 , 8.7 



1889.59 353.9 I 0-41 I 8.7 , 8.7 

fi 1 143. Pi. 21^248. 
RA. 2i*'35'"i4' Decl. -l-56°57'. 



1889.611 
.616 
.630 



325-0 
322.0 

323-6 



1889.62 323.5 



A and B. 

1-52 
^-59 

1-55 



6 , 14 
— » 13-5 

6 , 13-7 



A and C (= 2: 2816). 



1889.611 
.613 
.616 



120.2 
120.0 
121. 2 



11.93 — > 7-5 
11.76 I — , 7.5 

11.88 i — , 7 

7-3 



1889.61 I 120.4 11.86 ] — , 
A and D {= U 2816). 



1889.611 
.613 
.616 



339.6 
339-8 

339-1 



19-92 — , 7-5 
19.98 I — , 7-5 
19.91 — , 7 



1889.61 I 339.5 19.94 ! —,7-3 
No change in the 2J stars : 

1832.94 i20?i ii766 2 
1832.94 339.7 19.96 2: 



36 
36 
36 



RA. 2i''22"7^ Decl. -f-57^43'. 

1889.573 165.5 2.69 7.5, 13.5; 36 

.578 164.8 2.67 7.5, 13 I 36 

.589 167.4 , 2.79 I 8 , 13 I 36 

1889.58 



36 
36 
36 



36 
36 
36 



36 
36 
36 



36 
36 
36 



j9 1 144. 7j Pegasi. 
RA. 22*'37°»23* Decl. -f-29*»36'. 





B 


and C. 




1889.526 1 


83^2 


0^33 , 10, 10 


36 


•534 


85.5 


0.26 10, 10 


36 


.537 


82.9 


0.27 1 10, 10 


36 


•540 , 


81.7 


0.31 : 10.5, 10.5 


36 


1889.53 


83.3 


0.29 \ 10. 1, 10. 1 




A and BC (= H^ VI.21). 




1889.526 


339-0 


90.27 I 3 , — 


36 


•534 


339.2 


90.43 


36 


-537 


339-0 


9039 


36 


.540 


338.9 
339-0 


90-44 ! , 
, 9038 


36 


1889.53 





There are no measures of the distant star in H 
but from South's observations it would appear unchangec 

1824.85 338?9 89'.'82 S 



2n 



/J 1 145. AOe. 24690. 
RA. 22**42"45* Decl. +57° 55'. 





A and B. 






1889.578 
.589 

.61 1 


154.2 0.98 
151.4 097 

153-5 I-I4 


8 , 10.5 

8 , 11.5 
8.5, II 


36 
36 
36 


1889.59 


1530 1.03 
A and C. 


8.2 , I I.O 




1889.578 

•589 

.611 


179.4 21.98 
179.6 22.01 
179-5 21.98 


— » 9-3 
-, 9.8 

- , 9.5 i 


36 
36 
36 



1889.59 I 179.5 21.99 



9-5 



j9 1146. Wg 22^971. 
RA. 2 2»»42"*48* Decl. -+-30'* 28'. 

1889.537 j 336.2 0.25 7 I 8.5 

.540 j 336.6 I 0.19 7.5, 8.5 



570 ; 333-2 



0.24 



7 , 7-5 



36 
36 
36 



1889.55 i 335-3 I 0.23 I 7.2, 8.2 



j9 1 147. 2 Andromedae. 
RA. 22»»57"5* Decl. -+-42° 7'. 



1889.534 

-537 
•556 



3^-3 
317-6 

318.5 



0.28 
0.29 
0.27 



5 
5 
5 



1889.54 I 317.8 I 0,28 



8-5 

8.5 

9 

8.7 



36 
36 
36 



Suspected with the 1 2 inch, and verified and measur 
I with the large telescope. 



6i 



2956 



62 



fi 1 1 48. Groombridge 4070. 
RA. 23'* 22"! 2* Decl. +64*58'. 

1889.592 7i?o I 27o6 ; 6.7, 13 
.594 76.4 I 2.20 ' 7 , 13 
.611 74.3 i 2.13 7.5, 13^ 

1889.60 73.9 I 2.13 I 7.1 , 13 

The magnitude in DM. is 6.5. 

fi 1 149. DM. -f-57?2746. 
RA. 23»^24«»ii» Decl. 

1889.578 I 311.0 ! 0.50 
.586 \ 305.4 0.53 
.589 311.0 , 0.52^ 

1889.58 309.1 I 0.52 



36 
36 
36 



+-58'r. 




95. 'o 
9-3. 9-8 
9-5. 9-7 


36 
36 
36 


9-4. 9-8 





This star is in the field with 0^496 ; distance 231707, 
IB the direction of 20 7?6. 



fi II 50. AOe. 25672. 
RA. 23'*24"46* Decl. H-64**24'. 

1889.594 ^ 46.2 j 0.63 8.5, 8.5 
.597 40.7 0.57 ! 9,9-5 
.608 45.0 0.62 8.7 , 9 

1889.60 44.0 I 0.61 I 8.7, 9.0 



36 
36 
36 



i? 1151. 
RA. 23»»25'"6» Decl. 4-57*43'. 



1889.578 295.2 
.586 291.7 
.589 294.2 



0.62 9.5 , 9.7 

072 ' 9-7, 9-7 
0.57 9.8, 9.8 



36 
36 
36 



1889.59 293.7 I 0.64 I 9.7, 9.7 I 

This is too small a star to be included in the DM. 
It is near 2! 3022. The following measures give its place 
from that pair : 

2J 3022 and new pair. 

189.7 116.57 — , — 36 

189.8 117.05 —I — 36 
189.7 I 117.03 — , — 36 



1889.578 
.586 

.589 
1889.58 



189.7 116.88 — . — 



1889.594 

•597 
.608 

1889.60 

1889.594 

•597 
.608 



9 

9 

9.5 



1889.60 



/9 1 152. Groombridge 4142. 
RA. 23** 42"! 7* Decl. -1-63*9'. 

B and C. 

99?i \ 0769 
103.2 0.66 

105.8 0.56 

102.4 I 0.64 

A and BC. 

136.0 74.31 
136.8 74.32 

i3^.» 74go 

136.3 



9 

9 
9.6 



36 
36 
36 



9.2, 9.2 

— f 7-5 

— f 7.5 

— . 7.5 



36 
36 
36 



74.28 — , 7.5 



^ 1153- 
RA. 23»»46"45* Decl. -h6o' 

A and B. 



1889.673 
.687 
.689 
.692 



1889.68 

1889.673 
.687 
.689 

1889.68 



321.2 
316.0 
322.1 

314.9 

3"8.5 



0.40 

0.45 
0.40 

0.48 
0.43 



9.5, 9.6 



9-7 
10 



10 
10.2 



36 
36 

3^ 
36 



9.7 . 9-9 



AB and C. 

339.8 13.80 

339.1 . 13.61 -- 

339.5 1374 — 

339-5 13.72 — 

O^ 511 and /J II 53. 

246.0 176.48 — 

246.0 176.55 — 

246.0 176.51 — 



— , 9.8 

— , 10.5 

— . 10. 1 



36 
36 
36 



~ 36 
- 36 



1889.687 
.689 

1889.69 

In the field and preceding OJS 511. The new pair 
is not in the DM. 

fi 1 154. DM. -4-73?io68. 

RA. 23*»55™i2» Decl. H- 7 4* 10'. 

1889.512 134.7 1.12 8 , 8.2 12 
.5»5 i 308.5 0.88 8,8 36 

.518 307^ _®-93 __ ^_ » Al _^^_ 

0.98 I 8 , 8.2 I 



1889.51 ] 310.1 
Discovered with the 1 2 inch. 



(i Cassiopeiae. 
RA. o»»2™43* Decl. 4-58*29'. 

1889.589 ; i89?4 22:61 
.592 188.9 22.54 
.594 189.3 22.74 

1889.59 189.2 22.63 



2 , 14 

— » »3-5 

— . 13.5 



— f 137 

This very minute companion was detected, I think, 
by Mr. Alvan G. Clark. I do not know with what aperture 
it was first seen. I have a recollection of his mentioning 
some years ago that he had seen a faint companion to 



Maasores of Double Stars. 

/J Cassiopeiae. The Stnive 30 inch refractor was probably the 
instrument used. 

fi 253- 
RA. o*'4"5* Decl. 

'888.733 5o?6 0:68 
9.553 50.2 0.66 
9556 ' 5»-6 0.60 

1889.28 50.8 I 0.65 

The only prior measures are : 
»875-95 49-9 0:42 



36 
36 
36 



57"Si 


I'. 




8.5. 


8-5 


13 


8 . 


8.2 


36 


«3, 


8.3 


.36 



8.3, 8-3 



De 5n 



63 



2956 



64 



8.5, 8.6 


36 


8.4, 8.5 


36 


8-5. 8.5 


36 



^ 485. 

RA. o^ 4">3o'' Decl. -h 58^ 6'. 

1889.537 , 3o6?9 0:46 

•553 307.8 0.42 

55 6 3075 _o-45 

1889.55 307.4 I 0.44 I 8.5, 8.6 

The only other measures are : 

1878.17 i48?5 0:41 p 2n. 

|3 486. Ceti 33. 
RA. o*»8"i9^ Decl. — 8°27'. 

1888.914 5.3 I 3.09 I 5,11 

2 13. 



36 





RA. 


o**9"^2 5^ 


Decl. 


4-76^1 


7'. 




1889 


•323 


9*5 


0.76 


6.5, 


6.6 


36 




•392 


89.8 


0.87 


6 , 


6.1 


12 




.397 


91.9 


0.75 


6 , 


6 


36 


* 


.512 


93.7 
91.7 


0.86 
0.81 


6.5, 
6.2 , 


6.7 
6.3 


12 


1889 


•41 





Binary system, in slow retrograde motion. 

a Cassiopeiae. 

55°53'- 



RA. o** 33™42* Decl. 

A and B. 

1889.594 273.1 17.61 
.608 271.6 17.55 
.611 272.5 17.51 



145 
14.5 



36 
36 
36 



1889.60 

1889.594 
.608 
.611 



272.4 17.56 

A and C. 

105.7 39.65 

»o5-5 3940 

106.2 40.12 



1889.60 ' 106.5 39.72 

A and D (= H._, 1993). 

1889.594 280.0 63.27 — , 

.608 280.1 62.96 — , 

.61 1 280.4 63.36 I — , 



— , 14.5 

— , 14 

— , M 

— , 14 



36 
36 
36 



9 
9 
9 

9 



36 
36 
36 



1889.60 I 280.2 63.20 I , 

The nearest star, B, has not been seen before. The 
second companion, C, was added with the Chicago i8V2inch. 
My measures of this and the Herschel star are as follows : 

1878. II io8?7 40.07 ^ 2n. AC 
1878. II 279.9 62.38 j9 2n. AD 

fi 492. B.A.C. 201. 
RA. o**38"»28» Decl. 4-54** 34'. 

1889.547 150.9 2.09 5-5» i»-5 36 

•553 1531 2.08 , 5.8, II. 5 36 

556 1542 2. 16 5.7, II I 36 

^889.55 i 152.7 I 2.11 I 5.7, II. 3 
The only earlier measure is the following : 
1878.73 i52?6 1790 ff 2n. 



1889.540 

•556 
v57o 

188955 



^ I. 

RA. o»^45°'45* Decl. 

A and B. 

8o?9 r.'62 

82.8 1.54 
84.1 

82^6 



1889.540 

•556 
.570 

1889.55 " 



1889.540 
.570 



134.9 
134.3 
133-5 
134.2 



1.20 
145 
A and C. 

387 
3.82 

3-77 
3.82 

A and D. 



55^58'. 



8 , 10 36 

8.2 , 9.5 36 

8.5^ 10^ 36 

8.2 ,9.8 j 



193.2 
194.2 



9.04 
8.90 



1889.55 



>93-7 I 8.97 
A and E. 



8.7 
8.6 

8.7 
8.7 



-, 8.7 
— , 8.8 

-] 8.7 



3^ 
36 
36 



36 
36 




332.8 

333.1 
333.4 



15.83 
15.82 

15.88 
15-84 



I »3 
, 12 
, 12.5 



36 
36 
36 



1889.55 333.1 
For comparison we have : 

1875.34 8i?o 1742 

1875.34 133.3 3-70 
1875.34 192.9 8.82 



— , 12.5 

De 4n. AB 
De 4n. AC 
De 4n . AD 



^ 1028. / Cassiopeiae. 
RA. o*^48»"5o* Decl. -h6o°i'. 

1889.512 255.1 2.05 

.526 I 256.5 , 2.22 I 
.534 I 254.2 2.25 

255.8 ; 2.09 



•553 
1889.53 



— , 11.5 

— , II. 5 

— , H.5 

— . 12 



36 
36 
36 
36 



255.4 



2.15 — ,1 1.6 



The measures of last year gave : 

1888.69 255.9 2.18 fi 6n . 

/3 396. 
RA. 0*^56™! 3» Decl. -4-6o'» 26'. 

1889.534 67.3 1. 18 6 , 10 

.537 65.7 ; 1.40 6 , 9.8 



553 



66.1 



1.27 



6 
6 



10 
10 



36 
36 
36 



1889.53 66.4 I 1.28 I 6 

^ 235. 

RA. i*'3"»27» Decl. -|-5o**22'. 



1889.523 

.534 
•553 



A and B. 

85.7 0.76 1 7.5 » 7.6 

85.9 0-79 i 7 » 7 

86.6 0.82 ; 7 , 7.3 



12 
36 
36 



1889.53 86.1 I 0.79 7.2, 7.3 



65 



2957 



66 



This star, with distant companions, is 02 24. There 
appears to be some change in the close pair : 

1875.65 74?o 0T48 De 6n. 
1883.75 78.5 0.59 En 6n. 



iS 258. 



RA. i»»5"»29' 

1889.537 266?5 
.578 ' 268.0 
.589 270.0 



Decl. -+-61° 4'. 



1:00 
1. 01 
0.97 



6.5, 

6-5 » 
6 . 



10 

9 

10 



36 
36 
36 



1889.57 268.2 I 0.99 I 6.3, 9.7 

This may have slow motion in angle and distance : 

1875.20 26o?4 ©779 De 4n. 
1881.63 264.4 0.89 ^ 3n. 

(9 305. Persei 58. 
RA. i'»3o»"52* Decl. -h 3 7° 13'. 

1888.706 205.2 20.76 6.5, 10.8 12 

.709 ?^i9 20.79 7-5. '^-5 12 

1888.71 205.5 20.77 7.0, 10.7 

^ 513- 48 Cassiopeiae. 



RA. 


i*»52"7* Decl. -f-7o*» 19'. 




1889.512 


302.6 0.72 5 , 10 


36 


•5>5 


305.3 0.66 5 , 8 


36 


•537 


305.3 0.91 


36 


1889.52 


304.4 ; 0.76 5 , 9 




The measures made here last year gave : 




1888 


.70 298?! o"83 j9 4n. 





1^ 785. 49 Cassiopeiae. 



5 3. 


12.5 


36 


5 > 


'3-5 


36 


5 . 


13.5 


36 


5« . 


>3-2 





|9 524. 20 Persei. 
RA. 2**46™9* DecL -^37** 51'. 

A and B. 

1888.681 83?9 0:23 .6,6 12 
1889.594 291.3 0.17 5.5, 6 , 36 

The distance of this very difficult pair is decreasing. 
The only other measures are the following: 

1878.66 i58?7 0:34 iS 3n. 
1880.82 323.1 0.29 P 4n. 

1881.67 334.9 0.28 /J in. 

2? 4»2. 7 Tauri. 
RA. 3*'27"»2o» Decl. H-24**4'. 

A and B. 



RA. i*'54"4* Decl. -^75** 32'. 

1889.512 245.3 5.40 

•5'5 245.7 5.30 

.537 241.0 ; 5.50 

1889.52 243.7 I 540 
The only other measures are : 

1881.70 245?7 5722 ^ 4n. 

02^ 38. 7 Andromedae. 
RA. i»»56"32* Decl. -f 4i°45'. 

B and C. 
1889.515 98.2 0.09 — , — I 36 

Now a very difficult pair. The measured distance is 
mot too large. The components are probably separating. 



S 279. 
RA. 2*»2 8°»i5* Decl. 

1888.706 70.3 18.00 

•709_ 70.4 J 7.47 
1888.71 70.3 17.73 



36*^47'. 

6.5, II 
7.3 » '05 
6.9, 10.7 



12 
12 



1889.589 


36.9 


0-3" 


6 , 


6 


36 


.594 


37-4 » 


0.29 


6.3, 


6.3 


36 


.687 


34.7 


0.32 


6 . 


6 


36 


.689 


36.7 


0.29 1 


6 , 


6 , 


36 


1889.64 


36.4 
AB 


0.30 
and C. 


6 , 


6 




1889.589 


597 


22.15 


$ 


9 


36 


•594 


59-9 


22.20 


1 


95 


36 


.687 


59.6 


22.04 


1 


9-5 


36 


1889.62 


59.7 


22.13 


t 


93 





.430 

433 
1889.43 



Hjj 4478. ^ Hyjjrae. 
RA. ii**46»5i* Decl. —33^ 14'. 

1889.427 349.2 1.57 — , — 

350.0 1.52 — , — 

349.5 I 49 — , — 

349 6 ! 1.53 — , — 

& 413- 
RA. 13** 42^15* Decl. —27^46'. 

1889.392 109.5 77.74 8 , 10 

•397 109.5 77.58 7.5. 8.5 

1889.39 109.5 77-66 7.7 , 9.2 
Large star deep red. 

j9 343. Centauri 219. 
RA. i3**45"8* Decl. — 3i*»r. 



12 
12 
12 



12 

36 



i889.35« 


129.2 


1.98 


6 . 8.5 


1 2 


•373 


129.3 


2.1 1 


6.7, 7.2 


12 


•383 


1 29.2 


1.28 


6 . 6.3 


36 


.386 


131. 2 


1.41 


6 , 6.2 


36 


1889.37 


129.7 


1.70 
614. 


6.2, 7.1 




RA. 


i3*»48'»2» 


Decl. 


-+-10^44'. 




1889.383 


270.4 


0.43 


8 . II 


36 


.400 


2734 


0.41 


7-5. 11-5 


36 


.406 


269.4 


0.49 


8 . II 


36 


1889.40 


271.1 j 


0.44 


i 78, 11.2 




I'his is OS 


271 rej. 


The only other measures are 



1878.38 268?3 0^60 ^ 2n. 



67 



2957 



68 



Swift. 

RA. i3»»57"4o* Decl. -4-46** 55'- 

1889.386 8?2 2:27 8.5, 8.5 36 

.389 5.2 2.62 9.5, 9.5 12 

1889.39 6.7 I 2.44 I 9 , 9 I 

Discovered by Dr. Lewis Swift in the course of his 
work on nebulae. It has not been measured before. 



4.05 -- , II 

4 22 — , 10.5 

4 53 — , i> 

4.27 — , 10.8 



p 940. 52 Hydrae. 
RA. i4**2i"9» Decl. —28*57'. 

1889.378 279.3 
•383 279.3 
.386 2775 

1889.38 2787 I 
The only prior measures are as follows : 
1879.42 276?8 4:00 j9 3n. 

/9 414. Centauri 315. 
RA. i4**34"*42* Decl. — 30*^25'. 

1889.427 342.9 1. 10 6.5, 7.3 

.430 3470 »o' — . — 
.436 3470 0.91 

1889.43 345-6 I i.oi 



6.5 » 8.5 
6.5. 7.9 



This is the first measure of this pair. 



5 Librae. 
Decl. -1 4° 5 7'. 



Hn 20. 
RA. i4**39"*2i» 

1889.378 247.4 2.53 

.383 252.1 2.90 

.386 248.2 2.93 

1889.38 249.2 I 2.79 
The only earlier measures are : 

1881.43 249?8 2:69 f$ 3n. 



6.5, 
6 , 
6 . 



1 1 

'1-5 
>i 5 



6.2, 1 1.3 



RA. 



jS 106. // Librae. 
i4»»42'"45' I^ecl. — 13°39'- 
A and B. 



36 
36 
36 



12 
12 

36 



36 
36 
36 



1889.378 

.383 
.386 


342.7 
340.0 

339.2 


'53 
1.67 

1.64 


5 » 6 


36 
36 
36 


1889.38 


340.6 

A 


1.6 1 
and C. 


1 




1889.383 
.386 


283.1 
284.3 


18.25 
18.41 


. >5 

— , «4 


36 
36 


1889.38 


283.7 
A 


t8.33 
and D. 


. «4^S 




1889.378 

.383 
.386 


185.8 

185.4 
185.2 


25-39 
26.29 

26.21 


— . «3^S 

— . »3^5 

— . «4 


36 
36 
36 


1889.38 


«85.5 


25.96 


— . «3^9 





1889.378 

.383 
• .386 

1889.38 



A and E. 

233?o I 27^28 
232.5 ! 27.04 
232.1 27.26 

232.5 27.19 



» 13 

» »3 
,12.5 

. 12.8 



36 
36 
36 



The faint star, C, is now noted for the first time 

There is probably slow direct motion in the close pair 

There are two other faint stars in the direction of 74?} 
and 56?5 respectively, a little farther than E. 

^ 447. Centauri 330. 
RA. I4*»47"i8* Decl. —32*49'. 



• 


A 


and B. 








1889.444 


320.5 


12.79 


6 , 


10 


I 2 


.447 


321.0 


13.04 


6.5, 


IO-5 


I 2 


.465 


320.4 


13.20 


7 » 


II 


I 2 


1889.45 


320.6 
A 


13.01 
and C. 


6.5, 


10.5 




1889.444 


242.9 


58.42 


» 


95 


1 2 


447 


243-5 


58.41 


t 


10 


I 2 


.465 


242.9 


58.55 


I 


10 


I 2 


1889.45 


243-» 


58.46 


1 


9.8 





No other measures. 

^ 239. 59 Hydrae. 
RA. i4*»5i*"23» Decl. —27^10'. 

1889.430 309.0 I 0.78 ' 6 , 6.1 



.436 3152 
.438 3»o.i 

1889.44 31 1.4 



0.99 
0.81 



5.5 » 5-5 
6 . 6.2 



12 
36 
36 



0.86 I 5.8, 5.9 



Very little, if any, change, although some of the 
measures are discordanf. 





2; 1926. 




RA. 


i5h,o"»23* Decl. H-38^45'. 




1889.288 

.389 
392 


258.0 1.29 7 , 9 
256.8 0.96 8 , 9.5 
258.2 1.05 8 , 9 


36 
I 2 
I 2 



1889.35 257.7 1. 10 I 7.7, 9.2 



i^ 121. B.A.C. 5163. 



RA. i5**32"'2o 

1889.447 276.9 
.468 276.7 
.505 i 278.8 

1889.47 277.5 



Decl. 

1.48 
1.49 

1-37 
«-45 



-27 

7.5. 
8.7. 
8.5. 
8.2 , 



Y -' 



7.7 
8.7 
8.5 

8.2 



I 2 
13 
I 3 



Probably unchanged: 

1876.90 278?6 i:'67 Cine. 2n. 



69 



2957 



70 



jS 947- ^ Scorpii. 
RA. i5*»58"28» Decl — 19*^29'. 



1889.383 


9i?6 


or88 


— , 11 


36 


•397 


95.5 


1.13 


— » 11 


36 


.422 


94.9 


0.89 


— » 11 


36 


.430 


89.9 


0.86 


-, 10.5 


12 


.438 . 


97 4 


0.94 


• '5-5 


36 


1889.41 


93-9 


0.94 


— , 10.8 





This will certainly prove to be a physical pair, but 
the change thus far, if any, is very slow : 

1880.06 88?4 0:91 j9 6n . 
1881.50 92.7 0.96 ^ 3n . 



motion. 



^ 


811. 




RA. i6»*o™4* 


Decl. -+-22^30'. 




1889.473 220.2 


3.72 8 , 11 


36 


.479 221.5 


3.59 7.5 » «o-5 


36 


.534 220.3 


3.78 8,11 


36 


1889.49 220.7 


3.70 7.8, 10.8 




The only other measures are : 




1881.31 221 


'6 3:49 ^ 3n. 





/9 120. V Scorpii. 
RA. i6»»5"i* Decl. —19'* 9'. 





A and B. 






1889.430 


1.4 0.83 


> 


I 2 


.438 


1.9 0.81 


1 


36 


.465 


0.2 0.75 


» 


I 2 


1889.44 


1.2 1 0.80 

1 


> 





Sh. 238. Q Ophiuchi. 
RA. 16^ iS^jj' Decl. —23° 10'. 



5S. 6 



i6 

36 





A 


and B. 








1889.386 


354 I 


3-34 


f 




36 


•389 


355-4 


346 


5-5 » 


5-8 


12 


•392 


355-5 


3-43 


5-5. 


5-7 


1 2 


1889.39 


355-0 
A 


3-41 
and C. 


5-5. 


58 




1889.389 


359.7 


150.98 


" » 


8 


1 2 


•392 


0.0 


i5» 41 


t 


8 


12 


1889.39 


359-8 
A 


i5> «5 

and D. 


t 


8 




1889.386 


«533 


156.05 


t 


— 


36 


.389 


252.8 


156.39 


t 


8 


1 2 


•392 


252-8 


156.84 


t 


8 


1 2 


1889.39 


2530 


156.43 • 


t 


8 


t 


'he distant 


star, D 


. is a c 


lose p 


air. 


and will be 



fi 815. 

RA: i6*»23»i6» Decl. 4-43** n'. 

1889.425 343?4 7:63 8.5, 10 36 
.430 3424 7.68 8.5 , II. 8 12 
■436 344 1 7-72 8.5 , 10.5 36 

1889.43 343-3 7-68 | 8.5, 10.8 | 

The distance is increasing, probably from proper 

1881.30 348?4 6:42 jS 3n. 
1886.40 344.5 7.28 En 6n. 

^2118. 20 Draconis. 
RA. i6»»55»49* Decl. 4-65^13'. 

1889.403 140.8 O.IOest., 

.463 136.8 0.10 

•499 M4-4 o.M 
1889.45 1407 I 0.1 1 — , — 

The measured distance is certainly not too small. 
This pair has been regarded as single for many years. 
The last preceding measure is the following : 

1880. 8« 2ii?3 0:2 ^ 4n . 

fi 823. 
RA. i7'»o"29* Decl. -f-o®49'. 

1889.468 0.9 1.05 9 , 10 

-473 359 7 1-25 8.5, 9 

.508 358.8 ' 1.22 8.5, 9.5 

1889.48 359.8 I 1. 17 I 8.7, 95 
The only earlier measures are : 

1881.39 353?9 1:04 fi 4n. 

fi 125. 
RA. i7**4"'43* Decl. — 26'»53'. 



12 

36 

1 2 



1889.447 


63.6 


1.38 


7-6, 


9 


I 2 


.468 


56.4 


1.60 


8 , 


10 


12 


•505 


61.9 


1 47 


8 , 


1 1 


12 


1889.47 


61.3 


1.48 


7 9. 


10 





tfound in the list of new pairs. 



fi 282. 
RA. i7»»8"»29* Decl. — 14^27'. 

1889.406 152.4 4.25 6 , 11 

.422 152.0 4.33 6.5, II 

.430 151.2 4.35 6.5, 12 

1889.42 1 5 1.9 I 4.31 I 6.3, 1 1.3 
No sensible change in this pair. 

P 957- 
RA. i7*»8"»57» Decl. — I o« 1 o'. 

1889.473 201.9 045 8 . 8.2 

.512 202.8 0.46 

.515 200.3 05 » 

1889.50 201.7 i 0.47 

The only other measures are : 

1880.16 23?6 0758 fi $n 7.9 7.9. 



36 
36 
1 2 



8.3, 8.5 
8.3. 8.5 
8.2, 8.4 



36 
36 
36 



71 



2957 



72 



1888.717 

9.39« 
9-447 
9-465 

1889.25 



I? 416. B.A.C. 5825. 
RA. i7*'io*"47* Dccl- —34^51'. 

A and B. 
1788 
1-39 



U7-5 

»35o 
132.0 

«35 3 

1374 



1.50 

I »7 
1.48 



6 

6 

6.2 

7 



7.5 

6.5 

8 

8 



12 
12 

12 
12 



6.3 » 7.5 



AB and C (= H, 4935). 



A and C (= 2: 226S}. 



1889.468 


2II?4 


20' 1 6 


«5. 


S.S 


12 


•473 


211. 3 


20.09 


8.5, 


s.s 


36 


.479 


212.3 


'9-75 


8.5 . 


s.s 


36 


.482 


211.3 


20.08 


S.3. 


8.7 


36 


1889.47 


211. 6 


20.00 1 


8.5. 


8.8 





1889.392 

447 
.465 

1889.43 



128.4 I 30.80 I — , II 

128. 1 ! 30.75 ' — , 10 

>294 3' 55 I — . IO-5 

128.6 31.03 — , 10.5 

Swift. 

RA. i7»*i5"' Decl. -f-S3*'47'. 
1889.433 ; 131.0 ' 0.63 8.6, 8.7 



12 
12 
12 



•436 1333 

•438 I i3'j^ 

1889.43 



0.50 
0.59 



9 
9 



9.1 
9 



36 
36 
36 



I «32.o I 0.57 I 8.9, 9.0 
Discovered by Dr. Lewis Swift. No other measures. 

/9 962. 26 Draconis. 
RA. i7^33"'44* Decl. -1-61*58'. 



1889.403 


127.8 ; 


0.90 


5 , 




36 


.406 


131.6 1 


0.99 


4.5 » 




36 


.422 


«3'-5 , 


1. 01 


— , 




36 


.438 


1294 , 


0.88 






36 


1889.42 


130.1 


0-95 









Evidently a binary. The large proper motion (o:'582 
in iS2?2) is common to both stars. The distance is de- 
creasing, and it is now more difficult than formerly. The 
following are all the measures : 

'87997 »5«-8 »^37 ff 4n. 
1881.53 148. 1 1. 31 t^ 3n. 





A. C. 7. 


// Herculis. 




RA. 


i7**4i"'47* Decl. -1-27*48'. 






B 


and C. 




1889.502 


359.3 


0.58 i 10 , 10.2 


36 


5«2 ! 


358-2 


0.54 1 9.8, 10 


36 


•515 


355.5 


0.57 10, 10.3 1 


36 


.518 


357-7 


0.51 10, 10.3 


36 


1889.51 


357.9 


0.55 ; 10, 10. 1 ; 





The change is probably due to proper motion. 

2^ 2272. 70 Ophiuchi. 
RA. i7'»59™23» Decl. -+-2^33'- 
1889.30 Both stars single with 36 inch. 

02 342. 72 Ophiuchi. 
RA. i8»»i"42* Decl. -4-9*' 33'. 

1889.30. Large star single with 36 inch, ai 
near companion. 

A. C.I 5. 99 Herculis. 
RA. i8'»2™28* Decl. -H30** 33'. 

1889.502 281.2 0.65 6 , 11.5 36 

I was unable to see the smaller component lasi 
It is now very difficult, and although seen for an i 
on two or three other nights, I could not get a satisf 
measure. The following are all the measures: 

'859.63 347?i 1:71 Da 2n. 

1878.46 24.4 0.99 (i 3n. 

1880.18 29.9 o.Qi fi 3n. 

1881.43 29.4 0.51 p in. 

Evidently a binary in rapid movement. For 
reason it is extraordinarily difficult for the assigned i 
tudes and distance. 

^ 759- 
RA. i8»»3'"54» Decl. — 39O32'. 

A and B. 



Mr. A. C. Leuschner has computed the orbit of this 
pair, using the foregoing measures, and finds a period of 
45.24 years. 





P 825. 






RA. 


i7^58"^2o* Decl. 
.\ and B. 


-f-25°22'. 




1889.473 


195.' ' "35 


-, M 


36 


.479 


194.4 11.00 


— . 11.5 


36 


.482 1 


194.2 11.25 


- , 11.5 


36 


1889.47 


194.6 1 1.20 


, I' 3 





1889.389 


, 121. 7 


r.8o 


9 , 


9-3 


12 


.392 


120.7 


1.94 


9 - 


9-3 


12 


.430 


121. 7 
I 21.4 


1.68 


8.6, 


8.7 
9.1 


12 


1889.40 


1.81 


8.9, 






A and C 


(= H^ 


5028). 






1889.389 


146.4 


14.99 


» 


9.2 


12 


-39« 


'47-9 


'505 


» 


9.2 


12 


•430 


147-6 


14.71 


> 


8.5 


12 


1889.40 


'47-3 


14.92 


» 


0.0 





^ 760. jy Sagittarii. 
RA. i8*»9«>3i^ Decl. —36** 48'. 





A 


and B. 








1889.389 


106. 1 


3.89 


4 


, 11.5 


12 


•392 


no. 8 


3-32 


4 


, 11.5 


12 


•430 


104.5 


3-4* 


4 


. 1 1 


12 


-438 


106.8 
107.0 


340 


S 


, 11.5 


12 


1889.41 


3-5' 


— 


» 1 1.4 





73 



2957 



74 





A 


and C. 






1889.389 


302?5 


93-25 ' 


— , 10 


12 


438 


303.1 93.20 j 


— - , 10 


12 



1889.41 



10 



302.8 I 93.22 — , 

01: 357. 

RA. i8**3o™2i» Decl. -+-11*37'. 



1888.627 


1 252.5 0.40 8,8 


12 


9.502 


253.9 0.40 8.5 , 8.5 


36 


9-5 « 2 


251.9 0.46 1 8 , 8.2 


36 


1889.21 


' 252.8 0.43 8.2, 8.2 




robably a 


binary, but the motion is very 
g Lyrae. 


sic 


RA. 


i8**4o"»38* Decl. -4-37*29'. 
A and B. 




1889.425 


; 48.6 26.79 — , 15-5 


36 


•433 


1 48.8 . 27.08 — , 16 


36 


1889.43 


48.7 26.93 — , 15.7 




A 


and C (= 2: 38 App. I). 




1889.425 


M9-5 1 43-77 1 


36 


.433 


149.2 43.70 1 


36 


1889.43 


149-3 43-73 • 





2: 3130 = 02: 365. 

RA. i8**52"2o* Decl. -l-44**4'. 



1889.460 
463 



The principal star is certainly single 
with powers up to 1900 on the 3610. 
As this star has not been seen double 
in the last thirty years, it would almost 
seem that some mistake had been made 
in the observations of this as a close 
pair. 

g Sagittarii. 

RA. i8**55"o* Decl. — 30*^3'. 



The very faint star, B, has not been seen before. 
It is much more difficult than the companion found with 
the 1 8 Vj inch, 43*37 from the principal star, in the direction 
of 2 74?4 



1889.389 


252.4 


1.06 


.392 


254-2 


0.70 


.397 


258.9 


0.79 


.430 


253.6 


0.66 


.438 


256.6 


0.82 


1889.41 


255-1 


0.81 



3.5 » 3-6 



4.2 



12 
12 

36 

12 
12 



58*4'. 



7 . 7 


36 


7 , 7.1 


36 


7-5. 7.7 


36 


7-2, 7-3 





t • 


£ 2400. 






RA 


. i8*»43»32* Decl. -m6* 
A and B. 


'7'. 




1889.460 


190.8 1.65 ; 8 , 


XI. 2 


36 


•471 


188.7 1-64 8 , 


11. 1 


36 


.473 


187.4 i-6o , 8.5, 


II ' 


36 


.482 


189.2 1 1.55 1 8.5, 


II. I 


36 


1889.47 


189.0 1. 61 8.2, 
A and C (= 2^ 2400). 


IT. I 




1889.460 


193.0 2.38 


I I 


36 


•471 


190.4 2.67 ' — , 


I I 


36 


.473 


192.3 254 


1 

I I 


36 


.482 


191.0 2.56 — , 


II 


36 


1889.47 


191. 7 [ 2.54 
B and C. 


II 




1889.473 


17.5 0.84 — . 




36 


.482 


17.6 0.78 — , 




_36 


1889.48 


17.5 0.81 — , 


— 





The small st^r, B, was discovered by Perrotin, and 
independently by Young with the Princeton 2 3 inch. The 
change in the position of the Struve companion is due to 
the proper motion of A. B and C appear to be relatively 
fixed. As they are of substantially the same magnitude, it 
is singular that Struve and later observers should have 
failed to see the other companion. As a matter of fact, 
the latter was measured by OS in 1872 for the old com- 
.panion. 



S 2438. 
RA. i8»*55"»29» Decl. 

1889.460 46.0 0.22 
•463 43-7 0.23 

.470 48.9 0.26 

1889.46 46.2 I 0.24 I 

This star has been apparently single with ordinary 
instruments for many years. In the above measures, 
particular attention was given to the proper quadrant. 

/ Coronae Australis. 
RA. i8'»58™i8* Decl. —37° 14'. 

1889.389 185.3 2.05 

187.0 1.54 

183.6 1.84 

18 5- 7 «-73 

185.4 I 1.79 



.392 

.430 

.43^ 

1889.41 



5.5, 5-5 



5-5 I 5-5 



12 
12 
12 
12 



5-5 I 5-5 



g Aquilae. 
Decl. 4.13° 41'. 



fi 287. 
RA. i8'»59™54 

1889.422 56.5 5.70 — , — 

•433 58.5 5-56 — , 13 

.436 56.8 5.6^ — , 13 

1889.43 57-3 ' 5-63 — , 13 

Very little change in this pair. 

ff 654. 52 Sagittarii. 
RA. i9**29"»24* Decl. —25** 10'. 



36 
36 
36 



1889.392 

.430 

.433 
438 

1889.42 



^593 
159.1 

159.2 

158.7 

«59-i 



2.98 
2.97 
3.01 
3.06 

3.00 



5 

45 

5 
6 

5-» 



1 1 

Ji 5 
12 

"5 



12 
12 

36 

12 



The following are all the measures : 

1878.57 i6o?8 2:93 P 3n. 
1878.72 163.2 2.64 Cine. 2n. 



75 



^957 



76 



76i. 
RA. i9*'3i°*45* Decl. —39*42'. 

1889.392 197^6 2:43 8 , 10 
.430 199.6 2.52 

A3^ 1973 2:40 

198.2 1 2.45 



7-5 » '0-5 
7.5 . 10 
7.7, 10.2 



12 
1 2 
12 



1889.42 
The following are all the measures : 

1879.68 i97?4 — P 3^' 

1886.71 198.7 2755 Rus. in . 

02^ 380. X Aquilae. 
RA. i9**36'"55* Decl. -f-i 1^*33'. 

1889.592. I have never been able to see with any 
telescope the third star noted by some 
of the earlier observers. The 36 inch 
fails to show any other than the well 
known components 

/3 658. B.A.C. 6762. 
RA. i9*'39"*i* Decl. -f-26°5o'. 

1889.553 301.8 0.54 6.5, 10 36 
.556 298.7 0.50 6.8, 9.5 36 

.559 299.3 0.45 6.8, 9.5 36 

1889.56 2999 I 0.50 I 6.7, 9.7 I 
The only previous measure is : 

1878-53 295?2 0:57 /? in. 

A. C. 9. g Sagittae. 
RA. i9*^43™39* Decl. -f- 1 8* 5 1'. 

1889.559 8.4 0.12 4 » 5 36 

.592 1.6 0.12 4 , 4 36 

1889.57 5.0 0.12 — , — 

The following are all the other measures : 

1875.8 3i6?9 — De 3n. 

1878.11 157.6 0:29 p 5n 

1880.20 153.3 0.31 P 3n. 

1883.41 176.6 0.17 En 8n. 

It is much closer and more difficult now than for- 
merly. Perhaps 180® should be added to my last angles 
to make them correspond to the other measures. 

j9 980. fj Cygni. 

RA. 19^ 5 1 '"48' Decl. H- 34** 46'. 

A and B. 

1889.509 214.6 7.12 4 » 13 36 

.512 209.4 7-2' — » 13 36 

.515 207.8 73^ — » »3 ,36 

.518 210.0 7.19 — , 12.5 36 

7889.51 210.4 I 7.21 — , 13 

A and C 1;= H2 i455) 
1889.512 326.1 46.17 —,11.2 36 
.515 326.3 4598 — , 10.7 36 



1889.51 326.2 46.08 



] I 



36 
36 



22.19 
22.80 
22.28 



7-5 

7-5 

7 

7.3 



9-5 
12 

1 1 

10.8 

II. 5 

»2-5 
12 



36 
I 2 

36 



A and D (= Hg i455)- 
1889.512 i69?2 49781 — , II 
.515 169.0 49.84 — , 10.5 

1889.51 169. 1 49.82 — , 10.7 : 

The only prior measure of the nearer star is : 
1879.89 209?6 7^07 /J 5n. 

Ho. 121. 
RA. 2o*»7"»25» Decl. -h34*7'. 

A and B. 

>7.5 
17.6 

174 

17.5 22.42 

A and C. 

14.0 41.54 

15. 1 41.58 

14.5 41.56 

Discovered by Hough. This star was measured in 
consequence of a note by Bakhuyzen (Bulletin Int. Phot. 
Congress III. 2 18) as follows: 

>Le changement dans la position des deux compo- 
santes de Tetoile double DM. +34^3916 (position pour 
1875.0 a = 2o*»8"8', () = -f-34°6'2''), est fort int^ressant ; 
je n'ai pu en trouver d'autres observations. « 

There is certainly no change in B, as Ho. found : 

1884.71 i7?8 21743 Ho. 2n. 
The distant star is only roughly given: 40®, 42". 

a*-* Capricomi. 
RA. 2o**ii"24» Decl. —12'' 55'. 

B and C (A. G. Clark). 



1889.425 

.430 
-436 

1889.43 

1889.425 
.436 
1889.43 



36 
36 



1889.463 


238.0 1.08 II. 5, 11.7 


36 


•471 


239.7 1.26 1 1.5, 1 1.6 


36 


.502 


239.2 1.22 11 , 11. 1 


36 


1889.48 


239.0 1. 19 II. 3, 11.5 






A and B (= H^ 608V 




1889.463 


145.7 7.86 — , — 


36 


.471 


146.3 7.69 


36 


.502 


148.5 7.70 — '_T__ 


36 


1889.48 


146.8 7.75 — , - 




The change 


, if any, in the close pair is 
? 431. 


very slow. 


RA. 


2o»»i5"'25» Decl. 4-35"* 53'. 





1889.523 

526 

53» 
5J4 

53 



1889 



41.9 

33-3 
39-7 
38.1 

38.2 



0.65 
0.70 
0.68 
0.60 

0.66 



8.5, 8.5 12 

8.5, 8.5 12 

8.6, 8.6 36 
8.7 , 8.7 36 
8.6 , 8.6 



Probably unchanged. The following are all the measures-: 

1877.33 22o?8 0756 De 5n. 
1884.84 53.1 0.42 En 7n. 



n 



2957 



78 



^ 763. x^ Sagittarii. 



RA. 3o»»i5»45 

1889.430 209?8 I 

.460 210.9 ' 

.468 213. 1 I 

.523 210.9 I 

1889.47 211. 2 I I 



Decl. — 42*^48'. 



49 
38 

31 
V5 

33 



6 
6 
6 
6 

6 



8.5 

9 
10 

8 

8.9 



12 
12 
12 
12 



/} 151. /9 Delphini. 
RA. 2o*»3i"55» Decl -4- 1 4** 1 1 '. 

A and B. 



1889.422 


309 « 


0.32 




.502 


315.8 


0.32 


— 


.515 


3«5.7 


0.24 




.520 


314.6 


0.35 




•537 


3«5-9 


0.31 




1889.50 


3i4.« 


0.31 





36 
36 
36 
36 
36 



& 675. 51 Cygni. 
RA. 2o*»38"»3i* Decl. +49^*54'. 

1889.438 104.2 3.18 5 , 13.5 

.460 97.5 2.82 ' 5 

.463_ «o2-7 298 5 

1889.45 101.5 j 2.99 I 5 

The only other measures are : 
1878.24 ioi?5 2:78 



«2 5 
^3-5 
13.2 



36 
36 
36 



^ 3n 



^'2758. 61 Cygni. 
RA. 2i»»i'"i4» Decl. -+-38^8'. 



C and D. 



1888.885 
9.422 

9-433 
9436 

1889.29 



1888.885 
9.422 

9-433 
9-436 

1889.29 



24i?7 
65.0 
66.7 
66.5 

65.0 



1:28 
1.26 
1.27 

1.27 
A6 and C. 



10 
10 

«o.5 
10 



II 
"•5 



1 1 
10.2, 1 1.2 



12 

36 
36 
36 



220.1 
219.7 
219.2 
218.8 

219.4 



27.13 
27.46 

27.64 

27.59 
2745 



12 

36 
36 
36 



The duplicity of C was suspected at the time of 
finding the other pair : 

1881.63 i9i?4 0:62 j3 3n. 



^ X59. 
RA. 2i*»6°»2i* Decl. -f-47^12'. 





A 


and B. 




1889.526 


3«7-3 


1.19 7 , 10 


12 


53» 


3«5.2 


1-42 7-3. 9 


36 


.534 


317.5 


1.22 7 , 10 


36 


1889.53 


316.7 


1.28 7.1 , 9.7 




A 


and C (= 


= 0.2 App. 2i5\ 




1889.526 


189.3 


13434 , 7.5 


13 


.534 


189.6 


»33.99 — , 7.2 


36 



1889.463 

.502 



Both stars single in the 36 inch with 
powers up to 1000. 



^ 679 



RA. 2i^i"*25* Decl. -f-43° 12'. 



1889.436 67.2 

.438 67.1 

.463 62.4 

1889.45 65.6 



0.58 
0.47 
0.51 

0.52 



10 
10 

10 

10 



xo 
10 
10 

10 



36 
36 
36 



One of the smallest close pairs known. It is too 
faint to be included in the DM. I expected to find some 
motion, but the measures do not show it. 

1878.10 68?i 0:38 j^ 2n . 

9 836. 
RA. 2i**2"27* Decl. -l-47'*54'. 





A 


and B. 








1888.885 


190.2 


0.70 


9.5 » 


9.5 


12 


9.422 


194.2 


0.66 


9 , 


9 


36 


9.433 


190.1 


0.60 


9 , 


9 


36 


9436 


19'. 3 


0.58 


9 » 


9 


36 


1889.29 


191.4 


0.63 ! 


9.1, 


9 « 


1 



1889.53 189.4 134.16 —,73 

There is a faint star near AB, about 14" distant, in 
the direction of 147®. The principal stars seem to be 
relatively fixed : 

1876.69 3i8?4 1:33 De 7n. AB 

1875.72 189.6 13414 De 4n. AC 

02 535. 6 Equulei. 
RA. 2i**8"38* Decl. -f-9\3i'. 

1889.515. Slight elongation with the 36 inch in the 
direction of 343^2. Distance not more 
than o7io. The measures last year gave: 

1888.69 ]89?9 0:25 /9 4n . 

A Ivan G. Clark, x Cygni. 
R.\. 2i*»io"o» Decl. -4-37*32'. 



1889.438 
502 

509 
5«5 

49 



1889 



34.4 
3".o 
32.3 
36.5 

36.5 



0.63 
0.58 
0.42 
0.38 

0.50 



9-5 
10 

10 

10 

10 



36 

36 
36 

36 



I was unable to see this star double last year, and 
it is now very difficult. The angular -motion since the last 
measure in 1880 is about xoo^ 



79 



^957 



So 



/9 766. S Microscopii. 
RA. 2i*»i6"49» DecL -41*31'. 

1889.430 307?! 1:06 5 , 7 

fi 9891 X Pegasi. 
RA. 2i**39"i2* Decl. -h25**6'. 



1 2 





A 


and B. 






1889.509 


269.1 


o«5 


4 , 5 


36 


•5J2 


256.1 


0.16 


5 , 5-5 


36 


.5»5 


265.6 


0.13 


4 , 4.5 


36 


.526 


2583 


0.12 


4 , 5 


36 


1889.51 


262.3 


0.14 1 


4.3, 5 





This pair, which has always been close and difficult, 
seems to be closing up. The following are all the measures : 

1880.68 i37?9 0:27 /? 4n. 
1888.78 274.7 0.23 /? 3n. 

The first angle may possibly require a correction of 



180^ 



ff 690. ft Cephei. 
RA. 2i**39°*5o* Decl. H- 5 8** 14'. 

1889.520 259.5 '9-56 6 , 13 
.537 259.7 19.51 — 
•540 259.6 19.66 — 

19-58 



1889.52 259.6 19.58 6 
Herschel's variable tgarnet stare. 



13 

13.2 
The 



36 
36 

only other 



measures are : 



1878.87 259?4 19:16 (i 3n . 



1889.589 
633 

1889.63 



j9 290. 34 Pegasi. 
RA. 22^20^30" Decl. -h3°47'. 

218.6 2.85 6 , 12 

218.7 2.59 6 , II. 5 
218.7 270 5-5 » »'-5 
218.7 " 2.71 ; 5.8, II. 7 



36 
36 
36 



Apparently unchanged : 



1878.49 2i8?9 2:62 fi 5n 





fi 291. 




RA. 


22*»2i°»39* Decl. 4-3*^55'. 




1889.589 


165.0 0.40 8 , 8.5 


36 


-633 


170.3 0.49 8.5, 8.7 


36 


.673 


167.3 0.49 8.6, 8.8 


36 


1889.63 


167.5 046 1 8.4, 8.7 





The following are all the measures : 

1875.82 i57?8 0:32 De4n. 
1878.64 x6o.o 0.42 ^ 

5-5 050 & 



1880.08 16:;. ^ 



I n . 
2n . 



2J 2912. 37 Pegasi. 
RA. 22^.23"'54* Decl. -+-3° 49' 
1889.589. Single with 36 inch. 



fi 382. B.A.C. 7983. 
RA. 2 2*»48'"i8* Decl. -4-44*^7'. 





A 


and B. 








1889.523 


2i5?8 


0:94 


7.5 » 


9 


12 


.526 


216. 1 


1.08 


7 , 


9 


12 


-534 


220.9 


0.94 


7.3 » 


ss 


36 


1889.53 


217.6 I 


0.98 


' 7-3, 


8.8 






A and C 


(= H, 


1828;. 






1889.526 


353-9 


26.99 


» 


10.5 


12 


-534 


353-6 
353-7 


26.86 
26.92 


, 


95 


36 


1889.53 


1 


10 





Some evidence of motion in the close pair : 

1876.39 205?7 1:07 De7n. 
1881.70 210. 1 1.09 P 30. 



Barnard. 2 Piscium. 



RA. 2 2**53°»i8» Decl. 

1889.553 96.0 3.87 

.556 91.8 3.88 

^589 93-1 3-68 

1889.57 



o°i9' 



6 
6 
6 

6 



13-5 
' 3-5 

«3-7 



36 
36 
36 



93-6 ; 3.81 I 

Discovered by Mr. E. £. Barnard with the 1 2 inch of 
this Observatory. 

^718. 64 Pegasi. 



RA. 23**i6"»3* Decl. -h3i*9'. 

1889.473 85.9 

5«5 87.3 

•523 85^ 
1889.50 



0.70 
0.66 

0.70 



55. 9 
6 , 8.5 

6 , 9 



1 2 

36 

12 



86.2 I 0.69 I 5.8, 8.8 
Probably not much change. 

02! 496. Pi. 23^100. 
R.\. 23**24'"29* Decl. -}-57**53'. 

A and B. 



1889.578 


343-5 


1.22 


6 , 


I 1 


36 


.583 
.589 


339-2 
3436 


»-39 
1.22 


6 . 


12 


1 2 

36 


1889.58 


342.1 1 
C 


1.28 
and D. 


6 . 


H.5 




1889.578 

•583 
.586 


226.3 

224.9 
221.0 


1-55 
1.6 1 

1.38 


7-5. 

7.5. 


8.5 
8.7 


36 

12 

36 


1889.58 


224.1 
A 


»-5i 
and C. 


7.5, 


8.6 


' 


1889.583 
.586 

1889.59 


268.9 
269.0 

269.0 


7556 
7550 
75-53 


t 


— 


13 

36 



A small star 231:07 from A, in the direction of 207?6, 
is a close double. It is given in the list of new pairs. 



8i 



2957 



82 



2! 3022. 
RA. 23''25'°7' Decl. H-S7''45'. 



1889.578 

■583 
.586 



326?4 


20:28 


226.2 


20.31 


226.2 


20.49 



8.5, 8.8 

8.8, 9.5 

g-5> 9 

20.36 I 8.6, 9.1 



36 


1889.512 1 


7o?i 


5'.'68 


6.8, 13 


12 


12 

36 


•515 ; 
.518 


67.0 
66.9 


5.94 
5-70 


6 , 13 
6.5. »«-5 


36 



1889.58 I 226.3 

Without change : 

1832.15 226?7 20?49 2! . 

A tenth magnitude star 11 678 8 from A in the direction 
of i89?7 is a close double, and will be found in the list 
of new pairs. 

72 Pegasi. 

Decl. 4-30^40'. 



fi 720. 
RA. 23*»28"o' 

1889.473 I 145.6 I 

■ 5»5 M49 
.526 1474 I 



0.34 I — , — 
0.37 I 6 , 6 

0.47 '6,6 



12 
36 
36 



1889.50 146.0 I 0.38 I 6 , 6 I 

There is evidently some change in this pair. The 
following are all the measures : 



1878.74 12: 


7^7 


0:40 /J 


7n. 




1878.74 128.7 


0.37 De 


1 n. 




1880.01 311.0 


0.41 (i 


3n 




1883.40 147.6 


0.25 En 


7n. 




A.G.C. 14. 


78 Pegasi. 






RA. 23»^37«57» 


Decl. -f-2 8° 


42'. 




1889.468 196.0 




I-45 5-5. 


10 


12 


•473 .. 195-8 




138 5 f 


9 


12 


.509 ; 199.1 




1.50 6 , 


10 


36 



^ 996. 

RA. 23**46"'3i* Decl. -f-74«53'. 



1889.51 I 68.0 I 5.77 6.4, 12.5 

The only other measures are : 

1880.64 64?7 5:52 fi 4n. 
1888.74 67.1 5.43 j9 3n. 

The small star evidently has the same proper motion 
a§ the principal component, Radcl. 6203. This, according 
to Argelander, is 0^298. in the direction of 88?3. 



ff 730. 27 Piscium. 

RA. 23** 52*^32* Decl. —4^13'. 

'889.553 267.8 ; 1.52 4.5 , 11 
.556 266.7 ! 1.59 



.594 267.6 



»39 



55 
5 



''•5 
10.5 

i»3 



36 
36 
36 



1889.57 267.4 1.50 5 

For comparison we have : 

1878.49 265?2 r.'49 ^ 5n. 

/5 733- 85 Pegasi. 
RA. 23**55°*52* Decl. 4-26° 27'. 



1889.48 I 197.0 I 1.44 5.5, 9.7 

There may be a slight advance in the angle 

1876.59 i92?o 1745 De 4n. 
1878.77 191.8 1. 61 j9 



2n . 



Barnard. W, 2 3'?8o3. 
RA. 23»»4o"*53' t)ecl. -4-4** 35'- 

"889.553 166.2 
.556 I 166.5 
.589 ! 166.0 



0.49 8.7 , 8.7 
0.59 8.6, 8.6 
053 ! 85 » 8.5 



36 
36 
36 



1889.57 166.2 , 0.54 ; 8.6, 8.6 j 

Discovered with the 1 2 inch by Mr. E. E. Barnard. 

fi 995. 
RA. 23*»4i"35* Decl. -1-46^10'. 

1889.468 244.6 0.91 6 , 10 
.473 242.2 0.99 6 



0.89 6.5 , 



9-5 
II 



-509 243.4 

1889.48 243.4 0.93 6.2, 10.2 

The only other measures are : 

1879.61 242?o o768 Cine. I n . 
1880.01 245.4 0.88 (i 2n. 



12 
12 

36 





A 


and B. 








1889.515 


130-7 


0.98 


t 


1 1 


36 


•523 


132.2 


0.97 


1 


1 1 


36 


•594 


136.1 


0.98 


t 


1 1 


36 


•633 


138.3 


0.85 


1 


11.5 


36 


.687 


136.1 
"347 


0.96 


t 


«>.5 


36 


1889.59 


0.94 


» 


II. 2 






A 


and C. 








1889.473 i 


358.6 


22.77 


» 




12 


•509 


359-0 


22.68 


6 . 


9 


36 


•5^5 


358.4 


22.68 


t 


9 


36 


•523 


358.8 


22.54 


f 


9 


36 



1889.50 358.7 22.66 — , — 

Mr. J. M. Schaeberle, who computed the orbit of the 
close pair (Gould's Journal, 185), using all the measures 
down to and including those made here last year, gives 
the calculated position angle for 1889.59 as i32?8, and 

the distance, i7o3. 

^ 3057. 

RA. 23»»58"43* Decl. -f-57*' 52' 



1889.553 


120.0 3.62 


6.6, 


8.8 


36 


.578 


120.0 3.70 


7 , 


9.5 


36 


•589 


120.2 3.65 


6.7, 


9 


36 


1889.57 


120.1 3.66 
£ 3062. 


6.8, 


9.1 




RA. 


23**59™57* Decl. 


-t-57*' 


46'. 




1889.553 


322.1 1.33 


6.5, 


7.5 


36 


• .578 


321.8 1.46 


6.5, 


7.5 


36 


•583 


3«9.5 1-55 


6.6, 


7.5 


1 2 


1889.57 


321. 1 1.45 


6.5. 


7-5 





83 



2957 



84 



New Nebulae. 

Several new nebulae have been incidentally noted in the course of the foregoing observations, but they are 
nearly all in the field with bright stars, or double stars. The lowest power used in the double star measures has a 
field of only 5' in diameter, so that faint nebulae would not be noticed unless quite near the star under examination. 
The places of some of these have been accurately determined by Mr. Barnard with the 1 2 inch equatoriaL I have 
measured two with the 36 inch as follows : 





CO Piscium and nebula. 




RA. 2 3*»53"9* Decl. 4-6°i2'. 




1889.630 
•633 


278?6 164:51 ; -. ~ 

278.0 164.09 — , — 


36 
36 


1889.63 


278.3 164.30 — , — 



Lai. 39690 and nebula. 
RA. 2o*» 29^37* Decl. — o*» 25'. 

84:50 
84.20 



1889.633 257?i 
.668 256.9 



36 
36 



1889.65 : 257.0 I 84.35 I — » — I 
Both are faint objects with the large telescope. The places given are those of the respective stars. 
Lick Observatory 1889 Aug. 20. 



[Abdruck aus den Astr. Nachr. Bd. 120.] 



Double-Star Observations 

made at the Lick Observatory by S. IV. liurnhatn. 
(Communicated by the Director Prof. Edward S. Ho/den.) 

The following are the principal double-star observations made by me with the thirty-six and twelve inch re- 
fractors of the Lick Observatory in August, September and October of the present year. In this list, as a rule, only 
the stars are given which have been measured on at least three nights. Unless otherwise stated in the notes, the new 
double-stars were discovered with the 1 2 inch telescope. The aperture of the instrument with which the niicrometrical 
measures were made is given in the last column. 

New Double-Stars. 



Lai. 58. 
RA. o^ 5'"48» Decl. 

1888.733 326?o 

.736 338.9 . 0-51 
.785 I 322.0 0.43 

•796 1 33»7 050 



S^'ST- 




8 , 9 


1 2 


8 , 8.5 


I 2 


8 , 9 


12 


8-5. 9 


I 2 



1888.76 I 329.6 I 0.48 8.1 , 8.9 
This star is 7"' in Lai., and 6.5 in DM. 

W.^ 0^200 = DM. -|-2o?i5. 



RA 


. 0^ 8'"44* 


Decl. -4-20** 50'. 




1888.815 


«87.3 


1.60 


7 , 10 


36 


.821 


186.1 


'•57 


7.5. 10-5 


I 2 


.832 


187.1 


1-44 


7 . 10.5 ; 


12 


1888.82 


186.8 


> 54 


72 , 10.3 




Discovered \ 


mih the 36 


inch. 








y Cussiopeiae. 






RA 


. o*'48"»5o* 


Decl. -+-60° r. 




1888.668 ; 


2550 ' 


2.17 


— 1 I * 


36 


•671 


2552 


2.13 


— — 


36 


.678 


254.7 


2.03 


— , II 


36 


.681 


257-5 


2.33 


. 11.5 


12 


•695 


254.0 


2.26 


— f II 


36 


•733 i 


258.0 1 
255-9 


2.17 


— » II 


12 


1888.69 i 


2.18 


— , 11 




Discovered 


with the 


t6inch. 


Well seen 


wi 



the 

1 3 inch. The following measures were made of the distant 
companion (= ^ 499' 

1888.678 348.8 52.53 — , 14 36 
•695 348.4 52 35 — » 13 3^ 
The two sets of measures indicate no change : 

1878.80 348.6 52:27 ii 2n 
1888.68 348.6 52.44 ^ 2n . 



^ Piscium. 
RA. i*'7'"27» Decl. -f- 6*^5 6'. 

B and C. 



1888.681 


244:0 


0:98 


1 


>»-5 


I 2 


•695 


248.2 . 


0.91 


J 


10 


12 


714 


254.7 


0.88 


J 


>i 5 


12 


.720 


247.1 


0.94 


J 


II-5 


12 


•733 


249.6 


0.96 


1 


II ; 


1 ^ 


1888.71 


248.7 


0-93 




. II ! 





A and B ,= ^' 100' 



1888.681 

•695 
.698 

•714 
733 



634 
64.0 

63.1 

635 
63.6 



2375 
23.86 

2391 
23.61 

2348 



I 



12 
1 2 
12 
12 
12 



1888.71 I 635 23.72 

The bright stars appear to be relatively fixed, but 
with a common proper motion. Struve found : 

1832.83 63^7 23:46. 



W., 3»^5 = DM. -h2i°4i3. 



.Ill 



RA. 3''3"i I 



Decl. 



21** 17'. 



1888.821 

832 

.835 



162.1 
168.3 

1633 



0.64 8 , 8 
0.63 8.5, 8.5 
0.47 8.6 , 8.6 



12 

1 2 
I 2 



1888.83 I 164.6 0.58 8.4 . 8.4 

Discovered with the 36 inch. 

a Tauri \^Aldebaran\ 
RA. 4^ 2Q'"2^ Decl. -h 1 6^ 1 6'. 

A and B \^= ^ 550 . 
1888.813 110.0 3088 — , — 

_-^_35 ^09^ 309JI ^T* »__ :_ 

1888.82 , 109.5 30.90 



36 
36 



291 



2875 



292 



A and C (= 2? 2 A pp. II). 

1888.772 35?7 ii6r98 ; - , - 
•813 34.5 116.88 — , — 
•832 , 34.5 11686 ; — , 



36 
36 



— 12 



1888.81 j 34.9 I 116.91 



1888.772 286.0 
•813 »79-5 

•835 ; 277.7 



C and D. 

3.02 
2.00 
2.00 



9 
9 



12 
I 2 
I 2 



36 
36 
36 



1888.81 ) 281. 1 



12 



2-34 i 9 < 

The faint star near the old companion was detected 
with the 36 inch. 

o Ononis. 

RA. 5*'32"'43* Decl. — 2^40'. 

A and B. 



1888.775 


358.3 


0.18 


4 


. 6 


I 2 


.8«3 1 


3562 


027 


4 


, 6 


36 


.818 


356.4 


0.27 




, — 


; 36 


.832 : 


357 ' 


0.32 




» — 


; 36 


1888.81 


357.0 1 


0.26 , 


— 


— 





1888.832 
.832 

.851 



AB and C (2:762). 

236.7 11.04 

236.8 11.42 

237.9 11.24 ' — 



— 12 

- 36 

— 12 



1888.84 I 237.1 I 11.23 



AB and D i2: 762). 



1888.832 
.832 

'85 « 



839 
83.2 
82.8 



12.90 

12.97 — , 

12.66 — , 



— 12 

- 36 

— 12 



1888.84 



83.3 I 12.84 



I 



AB and E. 

1888.851 60.5 I 41.18 , - I 12 

This star has been known as a wide triple since H. 
There is no change in old companions. 2! gives : 

1831.42 236^5 1 1 '.'00 
1831.20 84.5 12.86 

The close pair is difficult with the 1 2 inch, with 
which it was discovered. 



i'* Sagittarii. 
RA. i8^47™5i'' I3ecl. — 2a*»49'. 



1888.681 



*04-o I 1:37 I 5V.i, I I 



Discovered with the 36 inch. 

7 Aquarii. 
RA. 2o*'5o'"25* Decl. — io'»9'. 



1888.600 


164.6 


1.90 


' 7 , 


.613 


168.1 


2.03 


6 , 


•714 


'65.3 


2.2 ( 


6 , 


73' 


162.9 


2.«5 


6 , 


•733 


164.0 


2.18 1 


6 , 



'3 
I 2 

I f 

II. 5 

I 1 



II. 7 



1888.68 I 165.0 I 2.09 

Found with the 36 inch. 

B.A.C. 7422. 
RA. 2i^i7'"i6» Decl. —26*^4'. 
1888.714 ' 199.2 0.96 8 , 10.5 

•733 199-9 ».o8 8,11 

.777 197. 1 1.10 8 , 10.5 



10.7 



1888.74 I 198.7 I 1.05 I 8 

Yarn. 9529. 
RA. 2i**4o"'59' Decl. —17"* 51'. 

1888.675 204.8 4.62 7^/2 » 11-5 

.763 204.4 4.67 8,11 

-77 7 205.7 4^30 8.5 , II 

1888.74 j 205.9 I 4.53 ! 8,11 

VV, 22'?854 = DM. -i-i2?4888. 

RA. 22^4i"»56» Decl. 4-12° 22'. 

1888.777 226.6 — — , — 

.796 221.9 0.72 8.5 , 10.8 



.832 
•835 



228.2 
220.9 



0.68 8.5 , 10.5 
0.58 9 » ^i 



I 2 



I 2 
I 2 
I 2 
I 2 
I 2 



12 
12 
12 



1 2 
12 
1 2 



1 2 
I 2 
1 2 
I 2 



i888.8( 



224.4 j 0.66 j 8.7 , 10.8 

Found with the 36 inch. The preceding star of a 
wide pair. 

DM. -h4i?488i. 

RA. 23*^45™3i» Decl. -i-4i°25'. 

1888.681 160.5 0.64 8,8 12 

•755 157.5 0.55 8.5, 8.5 12 

.763 154.9 0.62 8.3, 8.3 12 



1888.73 I 157.6 I 0.60 I 8.3, 8.3 
In DM. 6'r*7, but only 7^4 in Radcliffe. 



Micrometrical Measures of Double-Stars. 



^ 392 ^B.A.C. 46^ 

RA. o»^io™3i' Decl. -f- 60° 52*. 

1888.706 67V9 19:71 6 , 13 
.709 68.8 19.41 7 , 1 1.5 
.71 1 67.8 20.28 — I 12.5 



12 
12 
12 



1888.71 



68.2 I 19.80 I 6.5 , 12.3 I 



No other measures of this pair. 



^491 (d Andromedae). 
RA. o**32"»54* 6ecl. -f-3o*» 12'. 
1888.706 3oo?2 27:05 -- , 13 

.709 298.4 28.00 — , 12 

.711 300.4 27.74 — , — 



I 2 
I 2 
12 



1888.71 I 299.7 I 27.60 
The only other measures are: 
1878.40 299?3 27:86 



'2.5 



^ 3n. 



293 



2875 



294 



/? 231 (o Cassiopeia e). 
RA. o»»38™2» Decl. -H47''38'. 



1888.706 303?6 

.709 303^ 
.7<> 3039 



32/89 — , 11.5 12 
32.50 : — , 11.5 12 
32.50 , — , 11.8 12 



1888.71 I 303.5 I 32.63 I — , 11.6 ; 

The only earlier measure is: 

"1876.51 303^9 32781 De in. 

i? 396 (B.A.C. 282). 



RA 


. o»»56'"i, 


3' 


Decl. -+-60° 26'. 




1888.681 


66.5 


1.27 6.5, 10 


12 


.720 


66.4 


1.14 ; 6.3, 9 


12 


.733 


66.8 




1.22 


6.3, 8.5 


12 


.758 


67.4 




^•37 


6 , 9.5 


12 


1888.72 


66.8 1 

1 


125 6.3, 9.3 




evidence 


; of change 


• 
• 




1877 


.05 66^ 


*4 


1:24 


\ De 4 n . 





ff 999 {fo Andromedae). 
RA. i*^2o™27« Decl. -f-44*47'. 



1888681 
.706 
.711 



A and B. 

95.2 2.29 

94 7 • 2.73 

96.3 2.90 



— . 12 



12 
, 11.5 12 

, — f 12 



1888.70 



1888.706 
.709 

.85» 



95.4 I 2.64 I — , 11.8 I 



A and C. 

110.4 132.62 
>io-5 132.55 

109.9 ; 13^ 3^ 



12 
12 
12 



1888.75 



110.3 I 13249 ' — , — 



1888.706 ! 136.5 
.709 138.7 

.851 1375 



C and D. 

5.06 , 10.5, 10.5 

4.91 I 10 , 10 

4.91 . — , — 



12 

13 
13 



1888.75 I »37-9 



4.96 , 10.2, 10. 2 



There is a faint star between the pairs. 



I? 506 (// Piscium). 
RA. i^25™4* Decl. -1-14*44'. 



1888.695 


M7 


»-25 


— , II 


36 


.720 


l6.2 


1.03 1 


— , 10 


i 13 

1 


.785 i 


18.6 


1.02 ! 


f 9 


13 

f 



1888.73 ' 16.5 I 1.10 I — , 10 

The only other measures are: 

1878.73 i2?9 1:02 ff 3n 
1880.12 14.2 1.16 /i 3n . 



/^ 5 1 3 (48 Cassiopeiae). 
RA. i**52'"7* Decl. -f. 7 0*1 9'. 



1888.681 


295-2 


0:72 


5 f 6 


1 ** 


.698 


299.2 


0.72 


4V,, 6 


1 
12 


.706 


, 294.9 


0.76 


5 , 61/, 


13 


.720 


303.1 


1. to 


5 , 67, 


12 



1888.70 I 298.1 I 0.83 I 5 . 6.3 

Rapid angular motion is well shown : 

1878.69 265?o 1:05 Dem 
1878.90 264.3 1. 00 (i 4n. 

0£ 38 (y Andromedae). 
RA. i^56"'32* Dccl. 4-41*45'. 

1888.600. Only a slight elongation in the direction 
of 120® with 2700 on the 36 inch. 

^ 535 (38 Persei;. 
RA. 3^36"'47* Decl. 4-31*54'. 



1888.678 


55-3 


0.99 


» 


36 


.681 


61.9 


1.19 


. 9 


13 


.785 


60.5 


l.IO j 


. 8.5 


; '2 



1888.71 I 59.2 ; 1.09 ! — , — 

The following are all the earlier measures: 

1877.84 6o?5 0:96 Dein 
1878.25 56.8 0.93 ^ 4n . 

P 547 (47 Tauri). 
RA. 4*'7"25* Decl. 4-8*58'. 



1888.775 


3632 


0.98 


« 


: i» 


.821 


3590 


0.90 


5.8 


' 12 


.832 


357.0 


0.85 


55. 8.5 


i la 



1888.81 



359-7 



0.91 



I 



There seems to be no relative motion thus far: 

187790 359^7 0:82 De3n 
1878.42 359-7 0.89 P 6n. 



^i* 5 1 8 (40 Eridani). 
RA. 4*'9"'52» Decl. -}*4 7'. 





B and C. 








1888.833 
.851 

.859 


107.5 3.26 
106.7 2.96 
106.3 2.59 


1 

1 


> 


— 13 

- ' .a 

1 

— 13 


1888.84 ! 


106.8 2.94 
A and B. 


1 


t 




1888.838 
.851 


105.6 , 82.28 

105.4 ! 82.03 


1 

I 


t 
t 


— 13 

- 1 «« 



1888.84 105.5 82.15 — , — 



295 



2875 



296 



Procyon. 
RA. 7**33"«' Decl. -f.5*»33'. 

1888.818. Carefully examined with all powers up 
to 3300 on the 36 inch under favorable conditions. Large 
star single, and no near companion. 



A. C I 5 99 Herrulis-. 
RA. i8^2'"28' Dec!. -f-3o° 33'. 

1888.733. Apparently single with the 36 inch, as 
on previous nights with the 1 2 inch. The last measure of 
this pair was made by me in 1881. 



^ Sagittarii. 
RA. i8*^55'"o*^ Decl. - 30^3'. 



1888.592 
.600 
.605 
.613 
.636 
.681 



260?! 

2559 

2584 

255-4 
256.8 

257-9 



1888.62 



2574 







12 


0.66 


— f — 


I 2 


0.86 


■ " 1 — 


I 2 


0-73 


— 1 — 


1 
I 2 

■ 


0.64 


— — 


I 2 


0'7S 


— » ~~~ 


I 2 


0.70 


— — 





An interesting pair discovered by Winlock, of which 
there are but few measures. Possibly some of the obser- 
vations recjuire a correction of 180** in the angles, but this 
matter was given careful attention in the measures of 
1878-80, and there seemed to be no doubt of the smaller 
component being on the following side. It is certainly on 
the preceding side now. The difference is about one half 
a magnitude. This pair is probably in rapid motion, and 
should be regularly measured. 

The following are the earlier measures : 



1867.80 


260^8 


0:48 


Newc. 


I n 


1878.70 


84.2 


0.42 


(i 


I n 


1879.71 


54-8 


o-3± 


ii 


1 n 


IS80.02 


62. 1 


0-55 


<i 


2n 


1881.61 


36.1 


o-3» 


d 


2 n 




,:/ Capricorni. 







RA. 2o*'i4'"2* Decl. — i5°io'. 



1888.644 114.5 0-90 

.652 100.3 0.66 

.655 , 101. 8 0.73 

.714 I 107.0 , 1.08 



1888.66 



105.9 



0.84 



10 



1 2 

12 
I 2 
12 



Discovered by Barnard in 1883 during an occultation 
by the moon. The only other measures are: 



1884.59 
1886.72 



io5?8 
109.6 



0:85 
0.83 



^ 3" 
Ho 2n 





,:? 151 


;f^ Delph 


ini\ 






RA. 


2o^3i™55* Decl. 


-H14* 


11'. 






A 


and H 








1888.592 


306:4 


0:28 




^ — 


12 


.605 


300.6 


0.43 




, — 


12 


.613 


327 i 


035 






12 


.652 


300.2 


0.20 






12 


•<^55 


323.9 


016 






12 


714 


300.0 


0.2 I 




— 


12 


723 


312.8 
3 10. 1 


037 
0.29 






. «2 


1888.65 


— , 


— 






A 


and C. 








1888.813 


1 16.6 


27.00 


1 




,36 


.838 


I 14.8 


26.54 


t 




12 


1888.82 


115-7 


26.77 


f 




: 




A and D 


— V 


2704V 






1888.81^ 


332.8 


36.57 


» 




36 


•S3S 


333'^ 
333 2 ' 


36.13 
36.35 


1 ' ~~ f 




1 2 


1888.82 







The last orbit computed .'Celoria, A. N. 2824'' gives 
a period of 16.95 years. The latest published measures 
are by Engelmann (A. N. 2786): 

1886.91 2i9?5 0/39 4n. 







Ho. 


149 






RA. 


2,h jm 


26* 


Decl. 


-12° 10'. 




1888.714 


328.8 




0.81 


8 , 8.4 


1 2 


•7*7 


327-0 




'•'3 


8 , 8.5 


I 2 


-73' 


3253 




0.86 


8.3, 8.7 


1 2 


.733 


326.2 




— 


8.5 , 9.0 


1 2 



1888.72 . 326.8 ^ 0.90 8.2 , 8.7 ; 

Discovered by Hough at Chicago. He makes the 
components equal, and gives : 



188 



155-4 0:54 8.5, 8.5 2n 



/ Ec^uulei. 
RA. 21^4^30* Decl. 

A and B. 



9°39'. 



1888.813 
.821 

•835 



276.0 

274.3 
2759 



2.37 
1.90 

2.14 



36 

I 2 
I 2 



1888.82 



1888 813 
.821 

1888.82 



275-4 2.14 

A and C. 

8.9 43.26 

11.2 43.41 

92 I 43-33 



— I 



36 
12 
I 2 



Close star discovered by Knott. Apparently fixed. 
1867.50 276?8 2:13 Knott. 



297 



2875 



298 



02 535 (<5 Equulei). 
RA. 2i''8'»38' Decl. +9''3i 



1888.652 


i88?7 


o724 




» 


12 


•655 ■ 


186.3 


0.23 




» 


12 


.714 


190.0 


0.29 




» " ~ 


12 


733 


194-7 






t 


12 


1888.69 


189.9 


0.25 









Glasenapp (A. N. 2771) finds a period of 11.5 years, 
making this the most rapid binary known. His ephemeris 
makes the position angle 2oi?7 and the distance 0^44 for 
1888.21. In the first measure given above it was noted 
that the smaller component was on the following side. 
The measured distance is certainly not too small. 

/? 989 (x Pegasi). 
RA. 2i^39™i2^ Decl. -4-25^6'. 



1888.71 1 
.818 
.824 



270.7 

2754 
278.0 



A and B. 
0.22 



— 12 

- 36 

- 36 



1888.78 


274.7 023 1 f - 

A and C (^' 2824). 


— 


1888.818 


300.8 12.00 ■ — , - 


- 36 


.824 


300.7 12.43 


- 1 36 



1888.82 I 300.7 I 12.22 — , — I 

This close and difficult pair, discovered in 1880, is 
apparently in rapid motion. The only other measures are: 

1880.68 137^9 0^27 P 4n. 

/3 276 (/y Piscis Austrini). 
RA. 2i»^53'"57* Decl. — 29°2'. 



1888.731 i 


116.3 


1.04 


5 . SV'i 


12 


.782 ( 


II9-7 




6 , 6.2 1 


12 


•793 


118.7 


1.98 


" "" 1 


12 


.796 


1193 , 


1.80 , 


f 


12 


1888.78 1 




1.61 
»74. 


t 




RA. 


22^ 22'"58* 


Decl. 


-io°i7'. 




1888.675 


289.7 


8.05 


8 , 10.5 


12 


.796 


2932 1 


9.08 


8-5 » JO-5 


12 


•832 , 


292.1 


8.73 


8.5. II 


12 


1888.77 


291.7 


8.62 ; 


8.3, 10.7 





Dembowski made the distance 7738 in 1876, 
later measures at Chicago and Cincinnati indicate 
stantially the value given above. 

/3 703 (« Lacertae). 
RA. 2 2*^ 26"2o» Decl. -1-49® 40'. 

1888.706 297.6 31.75 — .13 12 

.709 297.6 31.41 — , II. 5 12 

. 71' . 298. 1 31.61 i - , 12 12 

1888.71 I 297.8 i 31.59 I — , 12.2 
The only other measures are: 

1878.02 298?8 30:16 ^ 2n. 



but 
sub- 



^77. 
RA. 22»^27"^5i'' Decl. —2*' 24'. 





A 


and B. 








1888.731 


2 13^5 


2:'7o 


8.2. 


8.5 


12 


733 


213.0 


2.96 


8-5, 


8.7 


12 


.782 


2133 * 
2133 


2.64 
2.77 


8.8, 
8:5, 


9.0 

87; 


12 


1888.75 






A 


and C. 








1888.731 


226.4 


28.28 


> 


I I 


12 


•733 


224.7 


29.24 


> 


10.8 


12 


.782 


225.7 


28.87 


f 


^^•5 


12 



— . II 



1888.75 I 225.6 I 28.80 

Probably without change. 

^451 (15 Lacertae). 
RA. 22^46"37* Decl. -f-42''4o'. 



1888.706 


129.3 


29.25 


.709 


128.4 ; 


28.89 


.711 


127.8 


3065 



1888.71 I 128.5 

No other measures. 



29.60 I — 



/? 80. 



12 
I 2 
12 

I 2 



i» 
12 

12 



RA 

1888.675 
711 

714 
731 

71 i 



23^ 1 2"*42* Decl. H-4*' 45'. 



1888 



321.6 

3i9^o 
3>8.i 

3«9-4 



0.94 
0.99 
0.83 
0.92 



8.5, 9 

8 , 9 

8 , 8.7 

8.3 , 8.8 



12 
12 
12 
12 



I 319.5 I 0.92 ; 8.2 , 8.9 

.Argelander gave the proper motion of this star 07558 
in the direction of roi?5. From a comparison of the 
above measures with the earlier observations, it is evident 
that it is a physical pair. 

1875.80 3oo?4 1:07 De 4 n 
1881.69 312.2 0.91 ^ 3n. 

Ho. 199 1^95 AquariiV 



RA. 23*' i2'"43'' Decl. 

1888.714 223.3 131 

.717 226.0 1. 13 

.736 2 19.0 [ 1.2 1 

222.8 



lo*' 16'. 

4 , II 12 

— , 11.5 12 

— ,12 12 

— , II. 5 



1 n. 



1888.72 I 222. s I 1.22 
Hough by a single measure gives : 
1884.85 223?5 1:15 

ji 718 (64 Pegasil 
RA. 23^ 1 6™3» Decl. -+-31^9'. 

1888. 711 93.4 

.785 i 84.8 

.851 81.9 0.92 — , — 

.859 81.5 , 0.56 ,6,8 



0.51 
0.68 



5-5, 
6 . 



7 
8-5 



12 
12 

13 
13 



1888.80 I 85.4 I 0.67 I 5.8, 7.8 I 

The only other measures are: 

1878.70 86?9 0:46 fi 3n 

1878.74 88.7 0.56 De in. 



299 



2875 



300 



^ 386 (B.A.C.8173). 

RA. 23**2i"'i2* Decl. -h7o*i'. 

1888.706 3i3?6 20:90 7 ,11.5 
.709 312.0 20.36 7 , II 
.711 313.6 20.80 7.5, II 



12 
12 
12 



"7888.71 I 313 I I 20.69 I 7.2, II. 2 
The only other measures are: 

1876.97 3i2?3 2oro8 De 4n. 

/^ 279 {(/j-^ Aquarii). 
RA. 2 3**36"»3o* Decl. —15° 12'. 

1888.698 83.2 5.51 5.5, 1 1.5 

.720 83.0 5.97 5 , 10.8 



731 



6.10 — 



1 1 



5.86 ! - , 



1 1 



83.8 _ 
1888.71 I 83.3 ; 

Probably unchanged: 

1875.79 87?8 5:68 De 4n. 

/3 996. 

RA. 23'»46™3^* Decl. -h 7 4^ 53'. 

1888.711 65.2 5.53 7 , 12 

.733 68.7 5.16 7.5, 13 

.785 ; 67.4 560 ■ 7 > '2 



12 
12 
12 



12 
12 
12 



1888.74 I 67.1 I 5.43 I 7-2 , 12 

The proper motion given by Argelander of 0:298 in 
88?3 is evidently common to both stars. 

1880.64 64?7 5:52 ^ 4n. 

l^ 733 <.85 Pegasi). 
RA. 23*'55"*52» Decl. -f- 2 6*^2 7'. 





A 


and 6. 








1888.668 


123.0 


0.84 


» 


— 


36 


.678 : 


1 26. 1 


0.91 


> 




12 


.681 


132.0 


0.97 


• 




12 


•695 


128.7 


1. 10 


1 




36 


.711 ! 


123.9 


0.91 


1 




12 


1888.69 , 


126.7 
A 


0-95 
and C. 


> 






1888.652 i 


1.4 


21.47 


f 




12 


.655 : 


0.4 


21.86 


f 




12 


.663 ' 


0.5 


22.04 


t 




12 


.675 , 


1.4 


21.76 


t 


-_ 


12 


.695 : 


0.9 


21.40 


t 




36 



1888.67 I 0.9 j 21.71 I — , — 

A and D. 
1888.695 I 283.8 I 72.02 I — , 12 

Mount Hamilton 1888 Nov. 15. 



h 



36 



The close companion, since its discovery in 187J 
has passed over about 213** of its orbit. This pair ha 
always been from the faintness of the companion a difficu 
object; and all the previous measures were made with th 
Chicago 1 8 V3 inch refractor with which the star was fouac 
The following are all the measures of the close pair: 



1878.73 


2 74?o 


0:67 


1'^ 3" 


1879.46 


284.6 


0-75 


^ 5" 


1880.54 


298.3 


0.68 


^ 5" 


1881.54 


311.5 


0.58 


ii in 


1883.75 


333 ± 


— 


^3 I n 


1888.69 


126.7 


0-95 


^ 5n. 



Mr. J. M. Schaeberle of this Observatory has recentl 
computed an approximate orbit, and finds a period 
22.3 years. For the next eight or ten years the distanc* 
should be about the same as at the time of discovery 
and hence readily measured with moderate apertures. 

The change in the position of the third star, C, i 
due to the proper motion of the principal slor. Some 
the measures are: 



1878.54 


33^6 


14:40 


i^ 4n 


1879.27 


304 


14.96 


8n 


1880.57 


25 


15-41 


^ 6n 


1881.54 


20.8 


16.29 


i9 4n 


1882.77 


17.1 


17-34 


P^ 3" 


1888.69 


0.9 


21.71 


i^ Sn 



From the measures of A and C, Mr. Schaeberle find 
the annual proper motion of the principal star to be 1:30; 
in the direction of i40?3. 

The fourth star D has changed its position from th< 
same cause. The only other measures of this are : 

1878.96 277?i 61:73 ^ in 
1880.56 278.0 64.25 ^ in. 

,^482. 
RA. 23*' 56™44'' Decl, -4-62° 39'. 
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.709 
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3438 


4.67 
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and C. 
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: 126.0 


999 


— 
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12 


.709 


124.6 


9.80 




, II 


12 


.711 


121. 1 


9-57 




, 11.5 


12 


1888.71 


123.9 


9.79 


! -- 


, 1 1.2 1 




Dembowski 


found: 










1876.80 34: 
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